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Upper Ulustration: Paver owned by E. A. Forde, Contractor, resur- 
facing U.S. 99-E north of Chico, Calif. This job was laid in two 
11 ft. strips joined at the center. One passage of the machine mixed 
and spread this crushed stone and asphalt to the entire satisfaction 
of the State Highway Engineers. 

Lower Illustration: Shows the more common practice of applying 
a bituminous course to an old gravel or stone road, mixing and 
spreading the entire width of the course by, making round trips. 
Note the uniform finish and clean edges in both illustrations. 
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The Adams Line includes Leaning Wheel Graders, Motor Graders, 


Elevating Graders, Dump Trailers, Road Maintainers, Rotary Scrap- 
ers, Road Rippers, Scarifiers, Plows and Horse Drawn Earth Moving 
Tools. Write for catalogs amd folders describing these items. 


Mail this Coupon for Descriptive Folder! 
J. D. ADAMS COMPANY 


Indianapolis, Ind. BSE ts 6 ein eras 
Please send me descriptive folder on Adams Retread Paver 
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A Quicker Mix and 
a Beiter Finish 


On your bituminous “cond Qe jobs, why not get better results 
and at the same time save mOney by using a machine especially 
designed for this work? 





Adams Retread Paver mixes bituminous coated aggregate three 
times in one trip, getting a thorough mix in one to three trips. 
Compare this with the many trips necessary with single blade 
machines. Mixing costs are reduced and a better mix is obtained 
because it is accomplished while the bituminous material is in its 
most liquid state. 


The same machine spreads the mixed material to exact width 
and cross-section desired, smooth as a floor and ready for rolling. 
Edges are straight and clean cut—hand work is practically elim- 
inated. A better finish is obtained at less cost. 


Successfully used by many highway departments and contrac- 
tors. Before starting another job, talk this over with your local 
Adams representative or distributor or mail coupon below for 
special descriptive folder. 


J. D. Adams Company—Indianapolis, Ind. 


MINNEAPOLIS— KANSAS CITY —OMAHA—ST. LOUIS— MEMPHIS 
ATLANTA—DALLAS—SPOKANE—SAN FRANCISCO 


Sales Representatives or Distributors in all states. 
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Annual Road 
Builders’ Number 


@ Appearing just before the annual 
convention of the American Road 
Builders’ Association at Chicago, this 
issue Of Construction Methods is the 
annval Road Builders’ Number. In the 
year just past construction of all types 
suffered a drastic curtailment of vol- 
ume, but the Federal grant of $400,- 
000,000 to the states, made available 
last June by the National Industrial 
Recovery Act, injected new life into 
the highway program. While some of 
the states were quick to put their quota 
of this fund to work in the form of 
contracts let, others lagged. The result 
is that a big percentage of the program 
has been carried over into the current 
year, with prospects for road-building 
activity on a wide front this spring. 

During 1933 road-builders, in spite 
of the reduced volume of work done, 
made important contributions to the 
technique of highway construction in 
the form of improved methods and 
equipment. In bituminous construc- 
tion, particularly, substantial advances 
in field practice were recorded for both 
the mixed-in-place and the plant-mix 
types of construction. In the field of 
concrete paving the outstanding devel- 
opment was the application of the prin- 
ciple of vibration to pavement slab 
mixes. Another trend was along lines 
of continuing highway work, in so far 
as possible during winter. In the pages 
that follow examples of these develop- 
ments are presented. 


Bituminous Construction 


@ Several manifestations of improve 
ment in methods of bituminous road 
construction receive due notice in this 
issue. Probably the most stimulating in 
this era of unemployment relief is the 
article describing plant and equipmert 
modifications to meet Ohio specifica- 
tions for handling of hot plant-mix 
asphaltic materials during winter 
weather. Prescription of a defined, 
scientific procedure for winter hot-mix 
paving provides a timely answer to a 
long-felt need. 

Only slightly less interesting are two 
developments in construction machines, 
described elsewhere. One device is a 
spreader for hot or cold bituminous 
plant-mix material and the other is 2 
multi-pin planing harrow which mixes 
on the road Both machines are repre- 
sentative of the active inventiveness 
which today is modernizing methods 
of bituminous construction. 


Concrete 
Pavement Vibration 


@ Evidence already obtained on the 
effects of vibration in concrete pave- 
ment construction points clearly to 
wider application of the practice as 4 
regular part of paving procedure. An 
article in this issue gives a picture of 
present methods of vibration and states 
in general terms the test results which 
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Page. in the Louisville Courier-Journal 


HEN THE National Industrial Recovery Act was passed 

its major objectives were announced to be (1) to increase 

employment, (2) to increase purchasing power, (3) to in- 
crease commodity prices, (4) to bring about a revival of profitable 
business operations, and (5) to preserve the gains of emergency 
relief by stabilizing and coordinating business enterprises through 
democratic mechanisms of a planned economy, which would give 
permanence to our industrial and political advance. As a new year 
begins it is timely to ask how far N.R.A. has progressed toward 
its objectives. To the Massachusetts State Recovery Board, late last 
month, Donald R. Richberg, general counsel to the Recovery Ad- 
ministration gave the following answer: 

“As a direct result of the work of the Recovery Administration 
over 3,000,000 persons have been employed, and the purchasing 
power of industrial workers has been increased by at least $3,000,- 
000,000. In addition to this lasting gain, work has been provided of 
a less permanent character, through public projects, for over 2,000- 
000 persons, and, in temporary employment, work for 4,000,000 
more. This tremendous reemployment carries with it a furthur ex- 
pansion of mass purchasing power with consequent gains through- 
out the field of private enterprise. It would seem impossible for a 
responsible man of affairs to face these figures and then to make 
a wholesale denial of the benefits of the recovery program.” 


apparently prove the value of the prac- 
tice. Whether the machines now in 
use indicate the fundamentals on which 
all future designs will be based it !s 
impossible to say. Vibratory equipment 
still is in the development stage, and 
basically new designs may be created. 
This statement does not mean that to- 
day's vibrators are unsatisfactory; on 
the contrary, they have proved highly 
effective. Minor improvements, occur- 
ring in the logical process of develop- 
ment, will increase the utility and ef 
fectiveness of the machines. 

Because vibrators now in existence 
have demonstrated the possibility of 
improving the quality of concrete pave- 
ment, it must not be thought that vibra- 
tion can correct or overcome carcless 
methods of construction. In fact, <o 
obtain the benefits of vibration, close 
attention must be given to the propor- 
tioning of batches and to the regula- 
tion of water content. Poor methods 
of construction and careless batching 
of materials can, if anything, be more 
disastrous under vibration than under 
ordinary methods of finishing. 


Dual-Drum Paver 


@ Newest among the competitors of 
the standard single-drum paver is the 
dual-drum mixer. Widely varying re 
sults on construction in different states 
cause some uncertainty as to how 
rapidly the new machine will be adopt 
ed by contractors. Records already 
made and the briefest study of the ma 
chine’s capabilities, however, serve to 
convince one that the dual-drum paver 
can produce concrete at a high rate. 
An article in this issue demonstrates 
that the unit can mix 75 batches an 
hour under a 114-min. mixing time 
specification. This rate of production 
can be equalled only by truck mixers 
or single-drum pavers in tandem 

Experience on completed projects in- 
dicates that the dual-drum mixer docs 
its best work on large contracts where 
its progress is not impeded by trafhi 
delays and interruption of dry-batch 
deliveries. To keep the mixer operat 
ing near capacity, a fast, reliable ma- 
terials supply plant is indispensable. 
Such items as the speed of the hoists 
on the truck bodies are important 
elements of a fast schedule which de- 
mands rapid delivery of batches. As 
contractors became more keenly aware 
of the possibility of increasing pro- 
duction and lowering cost through ac 
celeration of road-building operations, 
we may expect them to turn more and 
more to high-speed tools like the dual- 
drum mixer. 





CONSTRUCTION METHODS was founded in 1919, 
under the name | < Methods, by the Manufac 
urers Publicity Bureau, Inc., of Chicago, representing 
& group of non-competing manufacturers of construction 
equipment. Charles R. Thomas, editor of the first few 
issues, was succeeded by William Jabine 

In 1926 the Mec(jraw-Hill Publishing Company 
Inc., of New York, purchased the publication, chang 
ing its name to Successful Construction Methods 
in November of that year and to Construction Methods 
in May, 1927, im order more accurately to define its 
field and purpose 

Robert K. Tomlin was appointed editor of Con- 
struction Methods in January, 1928, Vincent B. Smith, 
J. 1. Ballard (San Francisco) and Leonard H 
Church (Cleveland) are assistant editors and Nelle 
Fitzgerald editorial assistant. 











Happy New Year! 


ORE than at any time since 1930 the construc- 
tion industry enters a new year in a spirit of 
hope backed by genuine confidence. To this 

confidence many factors contribute. 

Foremost, because it is so immediate, is the public 
works program. When the National Industrial Recovery 
Act was passed last June the amount of new capital that 
had been made available for heavy construction since the 
first of the year was less than $132,000,000. ‘Today it is 
more than $1,383,000,000. A year ago this figure was only 
$720,000,000. ‘This includes new capital only; it does not 
cover construction appropriations, either public or pri- 
vate, that have been made from current revenues. 

So much for new capital; what of actual contract 
awards? At the end of June the total of contracts awarded 
since January first was about $450,000,000. ‘Today it is 
nearly $1,070,000,000. This increase in contracts awarded 
of only $620,000,000 must be compared with the increase 
of $1,251,000,000 in new capital. Here is a backlog of 
$63 1,000,000 with which to open the new year and now 
voing into contracts at the rate of more than $25,000,000 
per week. 

While this stimulus is being given through public 
works activities private construction is beginning to look 
up. The resumption of long-deferred improvements by 
railroads and utilites, the rejuvenation of the brewing and 
distilling industries, the equipment of new industries bred 
by the sharpened competition of the depression, the re- 
sumption of home-building, the natural tendency to make 
up for several vears of stagnation in many lines—all these 
will contribute their quota to this end. A prime factor in 
stimulating all of them will be the elimination of uncer- 
tainty as to the national monetary policy, and at this 
writing it appears likely that we shall soon have a help 
ful announcement on this subject. 

Beyond all this let us never forget that our country 
is far from overbuilt and that we shall resume our in- 
terrupted progress just as soon as the spirit of enterprise 
once more conquefs the fear and misgivings that have 
enthralled us during the last few years. ‘The normal flow 
of invesment capital will be resumed just as soon as we 
have achieved a more reasonable relationship among 
prices, values, carnings and debts. So long as our finest 
cities are disfigured by squalid slums, so long as many of 
our towns still sprawl as awkwardly as the frontier camps 
from which they have sprung, so long as pure and ade- 
quate water and modern sanitation still are denied to 


many of our people, so long as forty two per cent of our 
farms still are dependent on dirt roads for access to their 
markets, so long as we still are deficient in so many of the 
facilities that are essential to the American standard of 
living, we cannot begin to feel that our physical plant 
measures up to our needs. 


So we may enter 1934, confident alike for the im- 
mediate future and for the long pull. Our country still 
is in the construction stage and for a long time to come 
we shall still be building. 


But right now we face some responsibilities as an 
industry; as we rise to them we can help to secure our 
own future and enhance the value of the services for 
which the rest of the community looks to us. 


] We must help to organize under our codes and to 
attack the rackets and other internal abuses that 
have plagued the industry and exploited the public. 
2 We must conserve the public works program against 

perversion through the excessive use of hand-labor 
from its original purpose of reviving the heavy indus- 
tries into another form of dole. 

We must see that the CWA program is held to its 

intended emergency purpose of providing employ- 
ment at short notice during the time required to get the 
PWA program in full operation. The perpetuation of 
CWA as a governmental institution would be an un- 
mixed calamity. 

We must use our newly-found influence as a united 

industry to attack the wastes involved in excessive 
speculation, predatory financing, price-alone competi- 
tion, and many other external influences that have taken 
toll of the industry in all its branches. 


‘These are just a few; we might list many more. 
But as we emerge from the shadows of the dark years 
and begin to take new heart, let us see if there is not some- 
thing that each of us can do to make construction a more 
wholesome, productive and profitable field of work than 
it ever has been before. ‘Thus only can we hope to escape, 
either for long or forever, another visitation such as that 
from which we now are recovering. 


And in this spirit of confidence, of hope and of 
resolution, we wish to all of our readers and advertisers 


a Happy New Year! 


Publishing Director 
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EUCLID 220" 


Bottom Dump Crawler Wagons with Euclid Tu-Way—a big rock and dirt 
Econo-Arch Track Wheelse—the double- mover. Wide-flaring body is an casy 
life economy track. Can be re-arched target for big shovel loading. Dumps 
quickly for one-tenth of original cost. to either side—spreading the load. 





Automatic Winds 
for all makes of 
bottom dump 
wagons. A positive 
dumping and wind- 
ing unit that works 
under all condi- 
tions. Operated by 
driver. 





Tamping Rollers for REATER job speeds—bigger pay loads—trouble- 
economical king of road- P ° 
ways and fills. Either single free operation—these are the three factors which 


or twin rollers. 


will determine the profit in today’s “‘cheap dirt.” 
















Old, obsolete equipment cannot be trusted to protect 
the slim profit column. The initial dollars that are ap- 
parently saved are not worth the gamble compared 
to the sound money investment in these modern 
Euclids. Remember, that the slower speeds—the smaller 
loads plus the break-down hours that pile up with 
old units dig deep into the profit pocket. Today, in 
equipping with Euclids you are buying the best and the 
most efficient Earth Movers built. They culminate the 
experience gained in many seasons of close association 
with the problems of the industry. 














In trains of two to R " , . 
five, Euclid Wheel Get actual Job Facts together with construction details and prices 
Serapers move a lot 
of “cheap dirt” in a 
day. Widely used on 
many township and 
and county road jobs. 


Euclid Bulldozers have 
exceptionally amooth 
blade control — positive 
down pressure and great 
atrength. Quickly 
mounted and 
demounted. 













For a low-priced, short haul tool 
—this Automatic Rotary 
Seraper is unbeatable. Built in 
six practical sizes. . 


-_- 


F, 


> Euclid 
eo ie 


oe ~ 


DN THE EUCLID ROAD MACHINERY CO. 


CLEVELAND OHIO ® 
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with th ORD FINISHER 


VIBRATION for concrete road finishing permits the use of a drier (1” slump and less) and 
therefore, stronger and more economical concrete, requiring less cement. For given proportions 
of water, cement and sand, more coarse aggregate can be added to increase the yield. This 
means a well compacted, dense slab with satisfactory surface finish. Vibration eliminates 
honey-combing in the slab. 


The Blaw-Knox VIBRATOR is tried and proven equipment for this purpose. Its ability to doa 
proper job has been demonstrated on actual paving work. 


The Blaw-Knox VIBRATOR is designed for attachment to any ORD Road Finisher—old or new, 
any width. It occupies the space between the front and rear screeds normally used by the tam- 


per attachment required in some States. 
The front screed of the ORD Finisher can be quickly adjusted to strike off the con- 


crete at a given height above the road forms—the Vibrator compacts the concrete 
fromm that height down to the level of the forms. The Vibrator does not touch the road 
forms ut any time—the forms will not tip or settle. 


The rate of speed or frequency of vibration is adjustable—3600 RPM or faster. A 
tachometer shows the actual vibrating frequency at all times. The amplitude or 
weight of vibrator blow is also adjustable, to accommodate varying conditions and 
mixes. An auxiliary engine supplies the power to the vibrating elements. 


Complete details of the Blaw-Knox Vibrator and ORD Road Finisher will gladly be 
furnished. 


BLAW-KNOX COMPANY 


2086 Farmers Bank Building Pittsburgh, Pa. 
Offices and Representatives in Principal Cities 


BLAW2KNOX 
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Firestone 


ANTI Coccsor 
REEZE 


Copyright, 1934, The Firestone Tire & Rubber Co. 
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°F EXTRA QUALITY 


PRODUCTS 


Roan delays are costly. Avoid the un- 


necessary expense of premature tire failures 





—the risks of uneven inefficient brakes—the de- 
lays due to worn defective spark plugs, lack of 
power in your battery and the freezing of your 
radiator. Equip your fleet of trucks today with 
dependable Firestone Tires, Batteries, Spark 
Plugs, Brake Lining and Accessories and de- 
liver material to your construction gang on 
time. 

For further economy let the Firestone Serv- 
ice Dealer or Firestone Service Store near your 
garage headquarters service your fleet. They 
will maintain the air pressure of your tires and 
inspect them for cuts and bruises, and will 
periodically test the batteries, spark plugs and 
brakes of your trucks to insure you uninter- 
rupted daily performance. Let Firestone start 
serving you today and watch your operating 


costs go lower and lower. 


Listen to the Voice of Firestone 
Every Monday Night Over N.B.C. 
—WEAF Nationwide Network 
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for Pavements Smoother than a Baby's Skin 
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We Announce ’ the Finisher with the Velvet Touch’ 


JAEGER-LAKEWOOD 
1934 HIGHER SPEED 


Gas-Elotuc FINISHER © 


Presenting the following Exclusive Features ... 

















1 New box screed with quick crown changes gives velvet touch fin- 
ishing action and smoother finished surfaces than have ever before 
been possible, 


2 Vibrating Attachments for new type roads, 

3 Combination gas-electric power for new flexibility, 
4 Automatic power lifts, 
5 


Faster speeds, both forward and reverse, for tandem pavers or truck 
mixer capacity, 


o 


New quick and easy transportation device, 


oe 


Several other important new improvements based on the 1933 
experience of large road contractors. 





WRITE FOR NEW PRICES, TERMS 


The Jaeger Machine Company, 800 Dublin Avenue 
Columbus, Ohio 
BRIDGE BUILDERS’ MIXERS e PUMPS e ROAD MACHINERY e ROAD PUMPS 
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have come and gone since P&H 
first became a symbol of quality 
in the industrial world 






Fifty years is a mighty long time. Long enough 
for us to have thoroughly learned HOW to build 
and WHAT to build to meet the material hand- 
ling needs of the construction industry. 







As a pioneer in the gas shovel field, we take 
some pride in leading the world in the volume 
of our production in that field. 







But we're not resting on our laurels... Not by a 
long shot. And we're bucking into this new year 
with a firm conviction that it will bring real prog- 
ress to the construction industry. As our part in 
that progress we pledge the manufacture of 
equipment that will mean a still bigger day's 
work for the money . . .“More yards per dollar’ 
has been a working principle for P&H for many 
a year. It will continue to be a spur for us and 
a promise to you for many years to come. 














Fear ELL/L 
tiet - A, 34 


HARNISCHFEGER CORPORATION 


Wustiongees sitll Soreiew Svetiaias ESTABLISHED 1884 
4494 W. NATIONAL AVE. MILWAUKEE, WIS. 















Pour Concrete in Zero Weather of work—No. 17 Aeroil Kerosene Torch. 


With Aeroil No. 25 Concrete Heater attachment to your 
mixer. Throws a flame of 1800° F. into the mixer—the 
job proceeds on summer schedule, regardless of the 
thermometer. Heats the whole mix. Concrete stays 
warm in forms 48 to 56 hours—sets before_it can freeze. 
Can be attached to charge or discharge side by 1 or 2 
brackets. Use Aeroil 25 and laugh at winter shutdowns! 








Don't let Frost stop the Road Job 


Use Aeroil Compressed Air Type Heater specially built 
for Pavers, burns fuel oil, distillate or furnace oil. 


Lights instantly. No pre-heating. Adjustable flame— Send for Bulletins 
clean; smokeless; 2000°F —heats the WHOLE batch to = 

60 or 90°F even in zero weather. Authotities demand giving 

HEATED concrete for winter road work—here's the . 
profit-making answer. Complete Information 


AEROIL BURNER CO., Inc. 


563 Park Avenue, West New York, New Jersey 


Branch Office and Warehouse Pacific Coast Office and Warehouse 
177 No. Wacker Drive, Chicago, iit. 47) Bryant St., San Francisco, Cal. 
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adapted, known to experienced contractors every- 
where—backed by a guarantee of absolute satisfac- 


tion. Look over these examples. 


Thaw out Forms, Frozen Pipes, Machinery K> 


with an Aeroil Hand Kerosene Torch. Powerful—yet easy on 
the oil consumption—it gives a clear, smokeless flame that 
gets into inaccessible places and has a thousand uses on the 
ordinary winter job. Here's a tool you'll use for all sorts 





Heaters for 
Low Cost 


onstruction/ 


HIS YEAR, as never before, the contractor who 
keeps the job going all through winter is the 
man who will get the most jobs, make the most 
money. AEROIL offers a complete line of low cost, 
highly efficient oil-burning WINTER CONSTRUC- 
TION TOOLS for heating, thawing, melting, ice 


removal — made for construction work, not just 


=H This beats 4 coke- 


burning salamanders! 


Here's the Aeroil “Smokeless” Sal- 
amander. No smoke—no soot—no 
fumes or gasses — but WHAT 
HEAT!!!! Here's a red hot fire in 
5 MINUTES on about 1 gallon of 
oil an hour. It's shipped assembled 
—ready for action instantly—get it 
and get REAL HEAT when and 
where you want it. 


Power Spray 
Outfit 


For curing concrete, penetration, 
patching or surface treatment. A 
real outfit for spraying asphalt emul- 
sions, road oil, asphalt binder, kero- 
sene, etc., etc. Has 14 hp. air 
cooled engine directly connected to 
air compressor and pump. Ask for 
bulletin 84. 


Trail this kettle at high speéd! 


The answer to the demand of city, country and state 
highway departments. Note the Pneumatic Rubber 
Tires! They've got Timken Roller Bearings—you 
can trail this oufit anywhere—roadshocks won't hurt 
it—a typical Aeroil value for profitable construction. 
Sold by Contractors’ Equipment Distributors every- 
where. 
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from the most complete line 
































When you consider buying an ex- 
cavator, remember that Bucyrus-Erie 
builds the world’s most complete line. 
All sizes from 1% to 20-yards . . . all 
types: shovels, draglines, dragshovels, 
skimmer scoops, cranes, clamshells, 
dredges, tower excavators, tunnel 
shovels, Bucyrus-Monighan walking 
draglines . . . all powers: gasoline, 
Diesel, electric, Gas-|- Air, Diesel-elec- 
tric, or steam. In addition Bucyrus- 
Erie builds railway cranes, spreader 
plows, ballast plows, Loadmaster 
cranes, Red Arch dragline buckets, 
Bucyrus-Armstrong blast hole drills, 
well drills, tools and bit dressers. 


You will find Bucyrus-Erie sales-engi- 
neers eager to be of service. You can 
rely on their experienced and un- 
biased suggestions. From this com- 
plete line of machines you can select 
the exactly right equipment for your 


work. 





BUCYRUS-ERIE COMPANY 
South Milwaukee, Wis. 






BUCYRUS , , 
rod [Ya >> - 5 MY 
Photo by courtesy Los Angeles Times 
Opening the Coxcomb Tunnel on the Colorado 
River Aqueduct with one of Winston Brothers, 
T-5 Bucyrus-Erie, electric-powered, tunnel shovels. 
Ahead is 17,530 feet of 16-foot tunnel. For this 


tough digging Winston Brothers wisely selected bal- 
anced value from the Bucyrus-Erie complete line. 
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The Cap Detonates the Cordeau 
and the Cordeau Detonates the Blast 


Are you interested in moving cubic yards faster— 
at lower cost? Then prime, hook up, and detonate 
with Cordeau-Bickford Detonating Fuse. 


1, You'll get more work out of your explosives. 
Each cartridge, being detonated directly by the 
Cordeau, has the added force of a primer cartridge. 

2. You will be able to make larger shots with 
a Cordeau hook-up. Thousands of holes have been 
set off the Cordeau way with only one or two caps 
on the job. You can hook up jackhammer, wagon 
drill, or well drill holes—or all kinds together. 


The big blast means that your drills, air lines, 


compressors, shovels, etc., don’t have to be re- 
moved until a// the holes are ready. 

3. You'll be able to plan your shots so as to 
obtain better fragmentation—easier removal. For 
in the Cordeau technique in blasting, the shots are 
planned to allow relief of burden. 


Write for further information. 











saieie FUSE 


LUGATERS 


Ensign-Bickford Safety Fuse is available in a num- 
ber of standardized brands, each carefully made 
for a particular set of conditions. The use of 
Safety Fuse simplifies blasting technique. 


Also—there are a number of Ensign-Bickford 
lighters, inexpensive—and positive in action. 











THE ENSIGN-BICKFORD COMPANY, SIMSBURY, CONNECTICUT 
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Monuments of ability — bridges, dams, tunnels, buildings, etc. — everywhere 
there are expressions of the masterly art of engineering. “AMERICAN” Hoist- 
ing Equipment, used extensively in construction, has done its part successfully 
during the past fifty years and will be a definite factor in future construction 
achievements because of the quality engineering that is a part of its design. 


Ameriean Hoist & Derriek Co. 
SAINT PAUL, MINNESOTA 


AMERICAN 


SHOVELS—CRANES—DRAGLINES 
LOCOMOTIVE CRANES—REVOLVERS 





BLOCKS—SHEAVES 
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HOISTS — DERRICKS — PILE DRIVERS 
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E are making an analysis of our past sales effort on 

Tru-Lay Preformed Wire Rope. We would appreciate your 
frank co-operation in this effort, for which we will gladly 
reciprocate at any time. 


Less than ten years ago we announced the manufacture of a 
new wire rope, its wires and strands preformed to the shape 
and position they would occupy in the finished rope—thus 
eliminating internal stress and strain. Thousands of service 
records have proven that this manufacturing process has 
added materially to the life of the wire rope. 


The sales goal set at that time has already been exceeded by 
a wide margin—a source of great satisfaction to me. We want 
to do an even better job, which must be based on intelligent 
sales analysis. Will you help us by placing a check mark before 
the questions in the coupon to the left? Then tear and mail. 
To assist you, the opposite page carries a few of the adver- 
tisements which have appeared on Tru-Lay Preformed 
e Wire Rope. Thank you! Of course, I would appreciate 
~\ “p it if you cared to write me personally. 
american QS 
CABLE COMPANY, Inc. 

Witkes-Sarre, Peansylvania XN 


Yours very truly, 
AMERICAN CABLE COMPANY, Inc. 
Has dvertisin 
ves (1 (CONSTRUCTION 


Ne C] METHODS interested you 


in Tru-Lay Preformed 


Wire Rope? VICE-PRESIDENT 


— P —" ee —- F 
Yes[] Has our advertising in some other XN 


publication interested or influenced 
Xo C7 you more than it did in Construction these 
Methods? 


Yes CJ Has our advertising helped you understand why \ 
the preformed principle adds materially to the 


No C7 life of wire rope, as proven by thousands of service 
records? 






























(Additional comments by letter would be appreciated, 
including name of publication other than Construction ae ation 
Methods, if your answer is “‘Yes”’ to second question) 
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HE Type 701 's not just another 1°) yard excavator. Its 
design embodies many profitable features not found in 
other machines of the same capacity. Special steels are used 
throughout. Every part is built to give trouble-free operation 
in the hardest kind of diggins- The boom and dipper handle are 
of box type design to insure great strength and durability. 
Noisy spur gears have been discarded for the quiet long life 
helical type. Roller bearings are used throughout -- thus practi- 


cally eliminating friction. Drums have exceptionally large 
diameters which are responsible for the long life of the cables. 
The swing, hoist, propel, steer and boom motions are independent -- thus 


making the Type 701 an ideal machine for crane work. 
Various combinations can be applied with minimum effort. When greater S H O V F L 


bearing surface 's required standard crawlers can be lengthened in the field D RAG 
LINE 


by applying extensions 


For complete information and specifications write the home office or our C w A N fb 


representative nearest you. 


THE OHIO POWER SHOVEL CO. ‘; 


ee 
DIVISION LIMA LOCOMOTIVE WORKS, INCORPORATED y, ‘ 3 
LIMA, OHIO, U. S. A. y . 


new YORK NEWARK,N 5 DALLAS 
167 1 
6 dh Street ond Seasick 31 TFreliagevee® = 4301 So. Lemar St. 





SeaTTLe CHICAGO 
9244 First Ave So. 45.43 Strews Bids. 
The Generel Supply Ce. mEMPHIS 
o C 


ade 
Suse, Ont 1201 Cotton Exchange Bids. 


LIMA TYPE 

701 DRAGLINE 
Owned by Rhoads 
Contracting Co. 
Ashland, Penna. 





ACCURATE 


In the Barber-Greene 


Bituminous Paver... 


“Accurate Proportioning” means that there is 
always exactly the correct ratio of bitumen to ag- 
gregate, regardless of the amount of material in 
the bitumen tanks or in the aggregate windrow, re- 
gardiess of how fast or how slowly *he machine or 
the engine is running, regardless of whether the 
operator is careful or careless. After the desired 
proportion is set, it remains constant, the aggregate 
and bitumen are precisely measured, and the mech- 
anisms are so interlocked that one cannot change 

without the other. 

nd in the B-G Paver “Thorough Mixing” means 
that the aggregate is well coated with bitumen 
BEFORE the materials enter the twin pug mill mixer. 
In the mixer they are thoroughly mixed without 
“balling” and then discharged into a windrow as 
shown here, or into the B-G Finisher. How thor- 
oughly? The finished material is an absolutely homo- 
geneous mass. 

These two advantages work together toward mak- 
ing the finest, most uniform quality of bituminous 
roads possible, eliminating entirely the rich and lean 
spots which result from less accurate and less thor- 
ough machines and methods. And the continuous 


handling process of the Barber-Greene makes for 
even lower costs. | 









































Construction views of La Fruta Dam for City of 
Corpus Christi, Texas, in which 1700 tons of 
Inland Section I-27 (formerly ID 16-25) were 
used. J. L. Simmons Company, contractors. 

At top: A 79-foot pile suspended with 1 10-foot 
boom for interlocking with wall. 
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ABLE SERVANT 


Sheets Strip Tin Plate 





Plates Structurals Piling 
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Contractor reports phenomenal 
driving of Inland Sheet Piling 








TF 


HE following excerpts from a letter from the 

J. L. Simmons Company, contractors for the 
LaFruta Dam, Corpus Christi, Texas, tells the story 
of Inland Steel Sheet Piling driving qualities: 


“Seventeen hundred tons of your steel sheet 
piling section are driven to depths as great as 
eighty feet to cut off the flow of water through 
certain sand strata under the existing dam.... 


“Your piling section took the punishment of 
our 10,000 pound steam hammer under the 
seventy to one hundred blows per inch of pen- 
etration usually required to accomplish this 
full length penetration. 


“We are satisfied the interlock design on 
these piles has substantially reduced ‘driving 
resistance at the pile point to permit this unusual 
depth of penetration through solid pack sand, 
gravel, caliche shale, and sand rock formation.” 


Such strength, design, and uniform quality explain 
why somany leading contrac- 
tors are using Inland Sheet Pil- 
ing in all parts of the country. 


Write for our latest Catalog. 
Secure the aid of Inland qual- 
ity and of Inland engineering 
cooperation on yourcontracts. | 
INLAND STEEL COMPANY, 
38 S. Dearborn St., Chicago, Ill. 










weEsT 
Rails Track Accessories 
Bars Rivets Billets 
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Link-Belt shovel working at an elevation of 9,000 {t., for Robinson-Roberts Co., Los Angeles contractors, on a California highway. Link-Belts have that 


extra engine power required for work in high altitudes such as this, where the loss in power approximates 28% 


a and power are essentials in shovel-crane- 
dragline work. Without ample power it is not 
possible to have generous speeds, unless the ability 
to do anything but the very lightest kind of work, 
is sacrificed. You cannot get more out of a piece 
of equipment than the energy or power put into it. 


Link-Belts are not only generously powered, but 
are uniformly balanced in design and construction. 
They are not built around any single feature. 
Their stamina and long life at high efficiency are 
matters of record. 





SHOVEL + 


That is the only combination that will produce 
the result in which you are solely interested—the 
greatest yardage at the lowest cost. 


The range of sizes is up to 2} yds. capacity, 
gasoline, Diesel or electric operated. Any model 
can be shipped on a flat car without dismantling. 


Send for catalog No. 1095. 


LINK-BELT COMPANY 
300 West Pershing Road, Chicago 
Offices and Distributors in All Principal Cities 


NA-BELT 


CRANE + 


DRAGLINE «=: 
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no matter how cold the weather— 
it is a simple job to install these 


WHITE CONCRETE CURBS AND MARKERS 
That STAY White! 


In winter months, installation of permanent white concrete mar- 
kers and curbs can go right ahead. Precast sections of both curbs 
and markers are quickly and easily placed even in zero weather. 
Made indoors, they are simply moved to the job and set in position. 
Once installed, these white concrete curbs and markers are perma- 
nent, maintenance-free improvements. They never need replace- 
ment. Their low first cost is the last cost. White thru and thru, with 
a smooth, hard, stain-resistant surface, these easy-to-see markers and 
curbs stay white everlastingly. For complete information, write 
Universal Atlas Cement Co. (Subsidiary of United States Steel Cor- 


poration ), 208 South La Salle St., Chicago. 





In Massachusetts, the State Highway Department Now a third step has been taken. Precast white 


formerly used natural stone blocks for curbs, concrete curbs like these are made in forms, 
with a white cement wash, as shown above. Then taken to the job and set in place. Advantages: 
it was decided to improve this by using a white high visibility, simple methods, low first cost, 
cement mortar coat, troweled over the stone. no maintenance, installation any time. 


161 


ATLAS WHITE MARKERS AND CURBS 


Made with Atlas White Portland Cement—Plain and Waterproofed 
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TRANSFER PLANT receives dry batches from batch- 
truck and reloads them, by belt conveyor, into drum of 


truck-mixer. 








/ 
F |Strausstown 






PERATING flexibility in mak- 
ing a 2-ft. addition to the 
width of two sections (9 mi. 
apart) of a .concrete highway near 
Hamburg, Pa., was obtained by the use 
of a fleet of six 2'/,-yd., side-discharge 
truck-mixers (3 for each job) and por- 
table belt-conveyor transfer plants to 
which proportioned dry aggregate and 
cement were delivered by batch-trucks. 
The function of the transfer plant is to 
climinate long hauls by truck-mixers, 
and, by the use of ordinary batch-trucks 
for the long trips, reduce the number 
of truck-mixers necessary to maintain 
production. 

Concrete for both jobs was supplied 
by the United Concrete Co., of Read- 
ing, Pa. from a batching plant at 
Hamburg, consisting of elevated aggre- 
gate bin, crane and clamshell bucket, 
pump, tipple tank for measuring water 
ind Fuller-Kinyon pump for handling 
bulk cement. Starting 8 mi. west of 
Hamburg (see sketch) one of the con- 
tracts, awarded to H. R. Miller Co., of 
Lancaster, Pa., covered 6 mi. of widen- 
ing; the other contract beginning | mi. 
cast of Hamburg, was executed by Ver- 
saggt Bros. Co., of Wildwood, N. J. 
Work on both jobs was of the same 
type and was carried on simultancously. 

On the Miller contract, typical of the 
methods employed on both jobs, a jac- 
ger portable transfeg plant, consisting 





A 8 





Hamburg 





XX FIII— 


< Job length, 6 mi. —e 


First transfer plant setup at A; second, at B 





Batch truck haul, 8 mi. 


53in setup ~y 


~ 
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Pavement Widening Served by 
TRANSFER PLANTS 


SIDE DISCHARGE of truck- 
mixer drops concrete directly 
into forms for 2-ft. widening 
strip. 










of 24-in, belt conveyor, hoppers, watcr 
pump and pipe line to nearby creek, 
was first set up 2 mi. from the west end 
ot the section to be widened. To it 
batch-trucks delivered dry aggregate 
and cement from the Hamburg yard, 
involving a haul of about 12 mi. At 
the transfer plant the aggregate and 
cement were reloaded by belt conveyor 
into the drums of three Jaeger 2'/,-yd. 
truck-mixers, the loading cycle at this 
point requiring 3 to 4 min. The truck- 
mixers discharged from the side directly 
into the forms for the widened strip 
of new paving; the discharge time 
varied between | and 2!4 min. The 
2-ft. concrete widening strip, 8 in. 
thick, was struck off and finished by 
hand. 

As the work progressed, the portable 
transfer plant was shifted to a new sct- 
up near the eastern end of the job, as 
indicated in the sketch. At the end ot 
each day's work the truck mixers were 
returned to the Hamburg yard, serviced 
and thoroughly washed. 

Among advantages claimed for the 
transfer plant and ctruck-mixer method 
of operation are flexibility in delivering 
concrete at widely separated points, 
elimination of long water lines, mini- 
mum labor in placing concrete from 
side discharge of mixer drums, high 
production and minimum obstruction 
to trafhic. 
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GOLDEN GATE BRIDGE PIER, at San 
Francisco, rises above surface of bay as 
pair of elevated stiff-leg derricks raises 


’ 9 materials to place for 746-ft. tower to carry 
4,200-ft. suspension span. Contractor for 
ZS OV] AY main piers, Pacific Bridge Co. 


“NEWS RE 


UNINTERRUPTED TRAFFIC is assured by this design for a section of 

Chicago's new Outer Drive. Two 40-ft. strips of concrete pavement are 

separated by wide parkway. Pavement is laid in 20-ft. widths, of 9-7-9 in. 

section, with curbs at outer edge. Modified clover-leaf design, with under- 

pass, is applied to intersections; raised dividing lines of concrete separate 
trafic on approach ramps. 


BOULDER DAM ENGINEERS. Board 
of consultants (seated, left to right) 
includes D. C. Henny, W. F. Durand 
and L. C. Hill. Representing the U.S. 
Bureau of Reclamation (standing, left 
to right) are J. L. Savage, chief design- 
ing engineer, S. O. Harper, assistant 
chief engineer and B. W. Steele, assis 
tant chief designing engineer. 


Cc. W. A. WORKERS (right) receive 

Federal jobs on construction of road 

around Lake Merced, Calif. Fach of 

7,900 men was on relief roll until trans 

ferred to construction payroll by Civil " ; 
Works Administration : * ipl 
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TO SERVE NORRIS DAM. Heavy-duty concrete highway 4.8 mi. 
long, for transport of construction materials and equipment from 
railhead to damsite, is being built for Tennessee Valley Authority 
by W. W. Boxley Co., contractor, of Roanoke, V2., under time limit 
of 69 working days. Contractor is rushing work on 22-ft. wide, 
10-8-10 in., pavement with Rex paver and Ord finishing machine. 
Forces work seven days a week in four 5/-hr. shifts per day. 





6a 2) eee eS ee 
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BIG WELDED PIPE LINE (Jeff), nearing completion by 
Los Angeles Department of Water and Power, will link 
Bouquet Canyon reservoir with San Francisquito power 
house. Link-Belt crane, at top of incline, transfers 12-ton 
sections of 80 to 94-in. pipe from trucks to steel frame 
carriage or “straddle bug”, which carries it down steep 
slope to place for electric welding by Lincoln shielded-arc 
machines. Length of line is 41/2 mi. 


> 


' 
i. ue 5 * 
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COOLING SYSTEM (above) for concrete is being in- 
stalled by Six Companies Inc., at Boulder Dam. Header 
pipe, in foreground, will deliver chilled water from refrig- 
eration plant to system of 300 mi. of 1-in. piping imbedded 
in masonry to remove heat generated by setting of cement 
in columnar blocks of mass concrete poured in 5-ft. lifts 
to form main body of 730-ft. dam, designed by U.S. 
Bureau of Reclamation. 
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INNESOTA, one of the 
Northern tier states where 
winter temperatures of 40 
deg. and more below zero are encoun- 
tered, is doing its part to support the 
national government's employment pro- 
gram by utilizing the cold months for 
an unusual amount of highway con- 
struction. With approximately 12,500 
men at work, as of Dec. 1, on state 
highway construction and maintenance, 
65 per cent of Minnesota's $10,656,000 
Federal program is under way or com- 
pleted and every contract will have 
been let by next May 1. In addition, 
10,000 other men were employed on 
state roads, under the Civil Works Ad- 
ministration program, graveling and 
stockpiling gravel, clearing roadsides 
and doing miscellaneous hand-labor 
jobs. 

Winter highway construction as far 
north as Minnesota has its difhcultics 
and its advantages.. Today the state 
has a vastly higher percentage of its 
highway program under way than ever 
before in the winter months. Clearing 
and grubbing in the wooded areas, 
heavy grading, gravel surfacing, stone 
crushing and bridge building have 
been found entirely practical for 
winter projects. Contracts call for im- 
mediate construction, and contractors 
are glad of the opportunity to keep all 
or part of their organizations busy. 

Work is Spread—Ot the $400,000,- 
000 set up for highway work in the 
National Industrial Recovery Act, 
Minnesota’s share was $10,656,000, 
and this the state decided to put into 
use as quickly as possible. Engineers 
and draftsmen worked far into the 
nights to prepare the program and to 
day the state is seeing it grow rapidly 
toward completion. Instead of lumping 


Page 24 









































By N. W. Elsberg 


Highway Commissioner of Minnesota 


WINTER 


ROAD BUILDING 


Provides Jobs for 


Minnesota’s Unemployed 
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WINTER WEATHER fails to stop removal of 
gravel from roadside pit for road surfacing 


operations. 


its federal funds into a few large proj- 
ects, Minnesota adopted a policy of 
spreading the work over the counties as 
much as possible, but at the same time 
fitting the jobs into a comprehensive 
highway plan. While both skilled and 
unskilled labor are supplied by the na 
tional re-employment agencies, county 
highway engineers also have assisted 
in advising who should be employed, 
using their knowledge of local con 
ditions and persons to advantage. 

In our winter work no elevating 
graders are used because of the frost, 
the grading being confined to power 
shovel work. In deep cuts the excava- 
tion extends enough below the frost 
line so that production is not seriously 
reduced. Little frost is encountered in 
wooded areas, but in the more open 
districts frost goes down 5 to 6 ft. In 
stripping, which is done with power 
shovels, precautions are taken to re 
duce the frost depth as much as possi 
ble. Rock excavation is not affected by 
cold and frost, and this work is readily 
accomplished in winter. 

Gravel Surfacing—Gravel surfacing 
jobs are organized for almost continu- 
ous activity. Crews usually work in two 
10-hr. shifts so that trucks and power 
equipment for screening and loading 
can be kept warm 24 hr. a day. Ie is 
essential to keep motors and other 
power equipment warm because of the 
difhculty of starting in sub-zero tem- 
peratures. 

Graveling in winter is almost as efh- 
cient as in summer, and the cost is 
about the same because difficulties of 
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old weather are offset by better haul- 
ing conditions over frozen surfaces. 
Many pits which are inaccessible in 
summer can be easily reached in winter. 

Bridge Building—In winter bridge- 
building the sand, gravel and water 
are heated by steam and all concrete is 
housed and heated until it sets. This 
means an extra Cost over summer oper- 
ations, but it is partly offset by the 
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COFFERDAM is built and pier for 
bridge excavated at snow-covered 
site. 


fact that flood danger is eliminated in 
winter, deeper excavations are possible 
without sheetpiling because of less 
water co contend with, and the danger 
of caving is reduced. 

Roadside Beautification — Consider- 
able work is being done on Minnesota's 
roadside beautification program this 
winter. The department is removing 
all old fences and posts between state 
and railroad rights-of-way where possi- 
ble and is donating the wood to civic 
organizations to assist in their relief 
cflorts. This wood comes principally 
from parts of the state where modern 
highways parallel railroad rights-of- 
way and old snow fences and cattle 


Road Building Operations That Can Be 


Carried On During the Winter 


Gravel surfacing Stone crushing 
Stock-piling Bridge building 
Clearing and grubbing 
Heavy grading 


Roadside beautification 
Culvert construction 
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WINTER BRIDGE BUILDING 







POURING OF CONCRETE for abutment footing is not impeded by 


cold weather. 


he 
aes ee 





the northern wooded scctions of the 
state. It is this area which attracts a 
majority of the thousands of tourists 
who annually visit this state, with its 
10,000 lakes and thousands of resorts 
and camping places. In one winter 
project the State Highway Department 
has removed enough unsightly and un- 
needed fences separating railroad and 
highway rights-of-way to provide more 
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PILING for bridge pier is driven 
by hammer in leads handled by 
crane boom. 


than 1,000 cords of firewood for the 
needy. 

Relief Rolls Reduced—By spreading 
its highway work through the counties 
as much as possible, public relief lines 
in all sections were reduced. More 
than 1,000 teams of horses also were 
employed, as of Dec. 1, not including 
those on Civil Works Administration 
highway jobs. This was a special help 
to farmers in drouth areas. 

While no pavement is laid in the 
winter, grading, bridging and culverts 
are part of the cold-weather program, 
and this work speeds up paving pro- 
jects when warmer weather comes. 

Minnesota Highway Department en- 


LAKE FILL on state highway route is brought 
fences are no longer needed. In some to grade by winter trucking of material for 


ases highway trucks are delivering the high lift. 
wood to central points, but in most 
instances the relief agencies are doing 


gineers expect to have all contracts un- 
der the federal program let by May 1 
and to have them completed before 
Oct. 1, as some ot the work does re- 
quire summer temperatures. 












their own trucking. The wood is well 
seasoned and makes excellent firewood. 
A large part of this operation is in 
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Concrete Pavement Quality Improved by 
VIBRATION 


VEN in its present experimental 

stage, vibration of pavement con 

crete has demonstrated sufficient 
advantages to foreshadow increasing 
importance for the practice. Investiga- 
tions of vibration as a means of improv- 
ing the quality and reducing the cost 
of concrete pavement already have pro- 
duced results that have led one state, 
New Jersey, to include a vibration re- 
quirement in its 1933 specifications 
Practical application of vibration to 
concrete paving projects in New Jersey 
and in other states, and precise experi- 
ments under field conditions by the 
U.S. Bureau of Public Roads, have 
brought forth the following conclu- 
clusions on which all investigators are 
able to agree: 

1. Vibration makes it possible to 
finish concrete of much drier consis 
tencies than could be finished by ordi- 
nary methods 

2. The ability to finish dry mixtures 
makes possible a reduction in the water 
content of the concrete, with a corre- 
sponding increase in strength. 

3. Because of the reduction in water 
content, it is possible by means of vi- 
bration to obtain a required strength 
with a lower cement factor. 

i. Vibration makes it possible to 


— Me s 


in structures, by means of vibrators at- 
tached to the forms, in 1928. Although 
not a part of the specifications, vibra- 
tion was required of contractors in many 
cases because of its evident benefits. 
In the following year, 1929, the state 
began experimenting with a vibrating 
screed in an effort to produce a better 
finish on short radius curves and inter 
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HAND WINCH draws vibratory screed evenly forward by winding 
live end of cable which passes through two sheaves on screed and is 
dead-ended on forms opposite winch. 


increase the proportion of coarse aggre- 
gate in the mixture, thus decreasing the 
quantity of cement required. 

Development of Vibration—It was 
in pursuit of just such results as these 
that investigations of the effect of vi- 
bration on concrete pavement first were 
undertaken. The benefits derived from 
the vibration of concrete in structures 
led to the application of the practice in 
pavement construction. 

New Jersey began vibrating concrete 
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sections than was being obtained by 
hand-finishing methods. Tests of cores 
taken from these vibrated sections and 
compared with tests of cores drilled 
from machine-finished sections indicat- 
ed higher strengths and less porosity 
for the vibrated concrete. 

Actual development of a vibrator at- 
tachment for finishing machines on 
paving work in New Jersey began in 
1931, when rough sketches of such an 
attachment were given to experts of the 


Baily-Davis Corp., of Philadelphia, to 
work out the mechanical details. A vi- 
brating attachment was built and tested 
that year. In the following year, 1932, 
an improved device was tried out on 
several projects. This improved vibra- 
tor closely resembled the Baily-Davis 
roller-type vibrating attachment em- 
ployed on numerous contracts in the 





PORTABLE VIBRATORY SCREED, driven by gasoline motor and 
drawn forward by line to hand winch, is particularly useful at sharp 


further on state the requirements gov- 
erning the vibrating unit, as follows: 

“Each finishing machine shall be 
equipped with vibrators attached to a 
vibrating screed or roller so designed 
and constructed that the concrete for 
the full width of the pavement slab 
can be simultaneously vibrated. The 
vibrator shall have a vibrating fre. 
quency of not less than thirty-five hun- 
dred (3500) pulsations per minute and 
a vibrating unit shall be required for 
not more than six (6) ft. of length 
of vibrating surface. When more than 
one vibrating unit is used on a given 





curves and intersections where finishing machine cannot operate. 


state in 1933. Asa result of the success- 
ful development of practical vibrating 
machines of this and other types in 
1932, the State Highway Commission, 
following the recommendations of R. B. 
Gage, chemical engineer, who had been 
instrumental in introducing and per- 
fecting the practice of vibration in the 
state, felt justified in requirimg vibra- 
tion of concrete pavement in its 1933 
specifications. 

Vibration Specification — New Jer- 
sey's standard highway specifications for 
1933 state the vibration requirements 
in these words: 

“All layers of concrete (whether 
placed in one layer or in two layers, to 
take care of the installation of reinforc- 
ing steel—Editor) — shall be struck 
off and given the required consolidation 
by power-driven finishing machines 
equipped with vibrators. The Engineer 
may grant permission for the use of 
hand-operated vibrating screeds in lo- 
calities where power-driven machines 
cannot be operated”. 

After defining the method of em- 
ploying the vibrator, the specifications 


device, the vibrating units shall be 
synchronized so that the vibrating pul- 
sations are of the same duration, in the 
same direction, and uniformly applied 
in a vertical plane which is parallel to 
the axis of the pavement. 

A second manufacturer of roadbuild- 
ing equipment, the Lakewood Enginecr- 
ing Co., of Cleveland (now a subsidiary 
of the Jaeger Machine Co., of Colum- 
bus, Ohio), began in 1928 the devel- 
opment of a different type of vibrator 
from that being attempted in New 
Jersey. Essentially, the Lakewood 
scheme consisted of mounting motor- 
driven vibrating units on the screeds of 
the company’s standard finishing ma- 
chine. The purpose of the design was 
to transform the ordinary finishing ma- 
chine into a combination vibrating and 
finishing device. In the last 4 years, 
this machine has vibrated and finished 
about 10 mi. of slab laid under the 
supervision of the U.S. Bureau of Pub- 
lic Roads and the state highway de- 
partments of Texas, Missouri, IIlinois, 
Michigan and Ohio. 

Principal Vibrator Types—At least 
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four manufacturers now are making vi- 
brators for concrete pavement construc- 
tion. Each manufacturer is proceeding 
upon an individual line of development. 
Two of the vibrator types are designed 
as attachments for standard finishing 
machines. Each of these attachments is 
driven by a separate gasoline engine on 
the finishing machine. A third type, 
already mentioned, employs vibrating 
units mounted on the screed of a fin- 
ishing machine. The vibrating units 
are electric-motor-driven by power 
from a gasoline motor-generator set on 
the finisher. A fourth type of portable 
vibrator consists of a flat channel or 
screed moved (or guided) by hand over 
the surface of the concrete and powered 
by either gasoline or air motor. 

Roller Vibrator—The roller-type vi- 
brator attachment of the Baily-Davis 
Corp., Philadelphia, travels in a car- 
riage, mounted on two flanged wheels, 
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ROLLER VIBRATOR ATTACHMENT consists of cylindrical 
roller, slightly shorter than width of pavement, equipped at each end 





the monolithic top layer) the roller vi- 
brator is equipped to vibrate in either 
of two positions,—one, about 2!/, in. 
below the finish grade line, and the 
other at or slightly above finished grade. 

To prevent transmission of vibration 
to the finishing machine, the roller and 
the vibrator mechanisms are carried in 
elastic yokes of heavy rubber belting in 
combination with wood joist’, or sup- 
porting members, which absorb the vi- 
brations before they reach the carriage. 

Vibratory Pan Attachment—A vibra- 
ing attachment for the standard Ord 
finishing machine has been developed 
by the Blaw-Knox Co., of Pittsburgh. 
This vibrator, which is designed for 
attachment to any new machine or 
any old machime now in use, fits into 
the space between the front and rear 
screeds in the position normally occu- 
pied by the camping device, required in 
some states. A rounded vibrating pan 
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steel 


with vibrating unit and suspended in carriage connected by wood joists 


to rear of finishing machine. 


Separate gasoline motor on carriage 


drives vibrators. 


following immediately behind the fin- 
ishing machine, to which the carriage 
is attached. A steel roller about 13 in. 
in diameter and slightly shorter than 
the distance between the forms is 
mounted in the carriage. At each end 
of the roller shaft is a vibrating unit 
consisting of an eccentric weight revolv- 
ing in a casing at about 4,000 r.p.m., 
the revolving weight having a centri- 
fugal force of about 1,000 Ib. A line- 
shaft delivering power to the two vibra- 
tors is propelled by a V-belt driven 
from a high-speed gasoline engine elas- 
tically supported on the carriage. Use 
of a line shaft to connect the vibrators 
insures that the eccentric weights always 
are on the same side of the shaft and 
are cumulative in their effect. 

A device is provided on the vibrator 
attachment to raise and lower the roller. 
When not in use the roller is disengag- 
ed from the concrete. For operation 
in New Jersey, where an alternate spe- 
ification permits the construction of 
pavement in two layers (with the bot- 
tom layer compacted by the vibrator 
Prior to the installation of the reinforc- 
ing steel mat and the immediately sub- 
sequent placement and compaction of 


12 in. wide comes in contact with the 
surface of the slab for the entire width 
of the pavement but docs not touch 
the forms. The pan is lowered to the 
pavement surface or raised away from 
it by means of a manually operated 
lever. The pan is fastened to a T-iron 
(or I-beam) member by bolts which 
permit some adjustment in the position 
of the pan. 

For a 10-ft. width of pavement, as 
constructed in New Jersey, two vibrat- 
ing elements are mounted on the struc- 
tural member to which the pan is bol 
ted. The vibrating elements consist of 
eccentric rotating weights on a shaft 
inclosed in a steel housing. They are 
connected by a flexible shaft, and the 
drive from the auxiliary engine to the 
vibrators also is a flexible shaft, permit. 
ting raising and lowering of the vibrat- 
ing member. 

A leaf-spring suspension, as illustrat- 
ed, at each end of the vibrating mem- 
ber prevents transmission of ‘the vibra- 
tion into the finishing machine and 
road forms. An operating speed of 
3,600 r.p.m. is normal for the vibrating 
elements. This speed can be increased 
if desired. The amplitude or weight of 
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the vibratory blow also can be adjusted 
on the Blaw-Knox vibrator, this adjust- 
ment being intended to accommodate 
the vibration to varying conditions and 
mixtures. 

Portable Vibrators —Two types of 
portable vibrating screeds are manufac- 
tured. These devices are applicable 
where short-radius curves or slabs of 
varying width make the use of a finish- 
ing machine impracticable. New Jersey 
permitted the use of portable vibrating 
screeds on several contract sections in 
1933 in lieu of vibrating attachments 
on finishing machines. 

On most of the contract sections 
where this permission was given the 
screeds employed were manufactured 
by Munsell Concrete Vibrators, of Jer- 
sey City, N. J., and were equipped 
with vibrating units operated by com 
pressed air. On the Munsell screed a 
vibratory element is installed for each 


~ _ a 


5 ft. of pavement width. For a width 
of 10 ft., the vibrator is equipped with 
two units mounted at the third points 
of a screed 10 in. wide and 11/1, fe. 
long; this machine weighs about 300 
lb. The vibrator is designed to operate 
on the forms and is equipped with 
rollers at the front which rest on the 
forms and raise the front edge of the 
channel screed 4; in. above the grade 
of the form. The purpose of this de- 
sign is to strike off the concrete 4, 
in. high at the front edge and to com- 
pact the excess concrete to grade by 
the passage of the vibrating screed. 
Pipe handles are provided at both ends 
of the screed to permit two men to 
guide it. On a flat or down grade, the 





device moves forward under its own 
momentum. A _ 120-cu.ft. compressor 
supplies ample air for a screed ey" ip- 
ped with two vibrator units. 

A second type of portable vibrating 
screed, produced by the Baily-Davis 
Corp., is essentially the same device 
which preceded in New Jersey the de- 
velopment of the roller vibrator attach 
ment. This vibrating screed consists of 
a flat horizontal member, spanning the 
forms from side to side, on which are 
mounted a number of vibrators, one 
being required for each 5 ft. of slab 
width, The vibrators are interconnected 
by a line-shaft which receives its power 
from a high-speed gasoline engine elas- 
tically supported on the stiffening truss 
of the screed. When operated, as usual, 
independently of a finishing machine, 
the screed is drawn forward by means 
of a manually operated winch and haul- 
ing cable. 

Vibratory Screed Finisher—Diftering 
markedly in design from the types al- 
ready described, the Lakewood vibra- 
tory screed finisher is a specially buile 
finishing machine equipped with Jack- 
son high-frequency (3,600-4,000 cycles 
per minute) electric-motor vibrators on 
both front and rear screeds. Asa result 
of experimentation the manufacturer 
has adopted as vibratory equipment for 
a 10-ft. width of pavement two motor- 
driven units on the front screed and one 
on the rear screed. For a 20-ft. width, 
the finisher is equipped with three vi- 








AT END OF FIRST PASS, during which dry concrete mixture is struck 


off and vibrated, operator lifts roller vibrator clear of pavement surface 
for second pass of finishing machine, completing finish. 


brators on the front screed and two on 
the rear. The vibrator motors are driven 
from a gasoline-engine-generator sct 
which also can furnish power for night 
lighting. 

Width of the front screed is increas- 
ed from 12 to 18 in., and a bull nose 
built on a 2%j-in. radius is added to 
eliminate the necessity of raising this 
screed on the first pass to strike off the 
harsh concrete a little high. The curved 
lower side of the bull nose, under vibra 
tion, crowds sufficient concrete under 
the screed to produce the required den 
sity and finish. Width of the rear screed 
is left unchanged at 12 in., and the 
radius rod adjustment is retained to give 
the proper tilt to the shoe. The screeds 
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have been designed to get the proper 
amplitude of vibration, and the con- 
struction has been altered to replace 
mild steel in certain parts with heavier 
heat-treated bolts and connections to 
withstand the fatigue of vibration. 
Quantitative Test Results—A quanti- 
tative analysis of the benefits of vibra- 
tion recently became available as a re- 
sule of the tests made by the U. S. 
Bureau of Public Roads on a total of 
66 vibrated and unvibrated slab sections 
9 fe. wide. A complete discussion of 
these tests and of the conclusions drawn 
from them is contained in a report by 
F. H. Jackson and W. F. Kellerman, 
published by the Bureau in October. 
A Lakewood vibratory finishing ma- 
chine was used in making the tests, 
which were sufhciently extensive to 
eliminate unreasonable discrepancies in 
the averages. The variables were so 
closely controlled as to make the results 
fairly conclusive. Some of the conclu- 
sions drawn by the authors of the re- 
port are listed (arbitrarily) as follows: 
1. “For conditions comparable to 
these tests, it should be possible satis- 
factorily to place and finish by vibration 
concrete having a minimum slump of 
1 in. as compared to a minimum slump 
of 2, in. for methods now in com 
mon use."’ (Since these tests were made, 
the screeds of the Lakewood vibratory 
finisher for narrow slabs have been re- 
designed to give greater flexibility. With 
the more powerful vibration made pos 
sible by the new screeds, the manufac 
turer states that no-slump concrete can 
be handled by the machine. Because of 


well as a marked increase in honey- 
comb and less uniformity in strength. 
The inability of the vibrator to finish 
very dry concrete (¥/, in. slump) is 
shown by the relatively low strength 
and high percentages of honeycomb in 
the slab comprising this group.” (Refer 
to comment in brackets following para- 
graph 1.) 

4. “It may safely be assumed, on the 
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ELECTRIC-MOTOR VIBRATOR 
(right) mounted on screed of vi- 
bratory screed finishing machine is 
driven by power from gasoline-en- 
gine generator set on finisher. 
Jersey during 1933—the roller vibrator 
attachment, the vibratory pan attach- 
ment, and the portable screed. A repre- 
sentative of Construction Methods visit- 
ed projects on which the three types 
were in operation. On all projects it 















BULL-NOSE DESIGN on front screed of vibratory screed finisher employed on test slabs by U.S. Bureau 

of Public Roads removes necessity of setting screed high on first pass of machine. Curved underside 

of bull nose works additional concrete under vibrating screed, providing excess material for compaction 
to required density. Photo, U.S. Bureau of Public Roads. 
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STIFF, HARSH CONCRETE is finished to 20-ft. width in Missouri by vibratory-screed finishing machine 
equipped with three vibrating units on front and two on rear screed. Front screed has bull-nose face. 


the difficulty of finishing and edging, 
however, a minimum slump of Vy, in 
for gravel concrete and 4, in. for crush 
ed stone concrete is recommended.— 
Editor) 

2. “These tests indicate that, depend 
ing on the type of coarse aggregate 
used, concrete containing from 4 to 4, 
parts more coarse aggregate than che 
base mix, if vibrated, should show as 
great uniformity and as high flexural 
strength as the base mix finished by 
methods now in common use. Such a 
mix will contain approximately from 
0.2 to 0.6 sacks of cement per cubic 
yard less chan the base mix.” 

3. “Using a /,-in. slump, the test in 
dicated a decrease in slab strength as 
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basis of these tests, that vibration docs 
not adversely affect the surface hard 
ness of the pavement.”’ 

5. “The fact that the final densities 
arrange themselves in about the same 
relative order as the densities of the 
freshly mixed concrete calculated with 
out correction for air voids is an in- 
dication that air voids were eliminated 
during the finishing operations.” 

By the use of a vibratory method of 
finishing, increased 
ponding to the changes in the quantity 
of water and coarse aggregate actually 
obtained. Absorption tests, in 
general, paralleled the density tests 


densities corres- 


were 


Observations in New Jersey—Three 
types of vibrators were used in New 


was Customary on the first pass of the 
finishing machine to strike off the con- 
crete about '/, in. above grade, the 
screed (or screeds) of the machine be- 
ing set high for this purpose. If the 
vibrator was an attachment on the fin- 
ishing machine, it was operated against 
the surface of the struck-off concrete 
during this first pass, consolidating the 
mixture and compacting it to the grade 
of the forms. Where the vibrator was 
a portable unit separate from the finish- 
ing machine, it operated close behind 
the finisher and consolidated the con- 
crete to finish grade. No vibration was 
required on the second pass of the fin- 
If the vibrator was an attachment 
finisher, the contact element 


isher 
on the 


(roller or pan) was lifted clear of the 
surface on this second pass. In nearly 
all cases, the second pass of the finish- 
ing machine sufficed to produce a satis- 
factory mortar finish on the surface of 
the concrete. 

On no project investigated did vibra- 
tion cause any delay in the progress of 
construction. Two contractors using 
roller-type vibrators claimed that vibra- 
tion reduced the time lapse between 
machine finishing and final hand finish- 
ing of the pavement. One contractor, 
using an air-driven hand-guided screed 
operating on the forms, blamed the vi- 
brator for causing form settlement, but 
narrow form flanges and poor subgrade 
appeared to be the more likely causes of 
settlement under the finishing machine 
on this contract. 

Experience in New Jersey, as summed 
up by Mr. Gage, who is in charge of 
tests for the State Highway Commis- 
sion, shows that the use of vibrators on 
concrete pavements increases the den- 
sity of the slab, reduces honeycomb, 
permits an increase in the proportion of 
coarse aggregate in the mixture with a 
corresponding decrease in cement con 
tent without lowering the compressiv« 
strength, and consolidates the concrete 
adjacent to transverse joints wher 
hand tamping or spading has prove: 
unsuccessful in eliminating porosity 
Furthermore, the entrained water anc 
air in the concrete are liberated at once 
with a corresponding slump in the con 
crete, permitting final finishing to be 
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performed quite close to the mixer. 
This result apparently is more marked 
with the roller vibrator than with some 
of the other types. Because of the 
quicker setting of the surface it is pos- 
sible to operate the mixer longer per 
day and still have the finishers complete 
their work before dark. Excess mixing 
water is readily detected when concrete 
is vibrated, and the quantity of excess 
mortar on top of the aggregate is re- 
duced to a minimum. 

To obtain the maximum consolida- 
tion by vibration concrete ought to be 
placed in a single layer and consoli- 
dated immediately. To obtain this re- 
sult New Jersey permits hangers ex- 
tending across and resting upon the 
side forms to be used to support the 
reinforcing metal while the concrete is 
placed in a single layer. 

Experience in Missouri—As reported 
by F. V. Reagel, engineer of materials, 
Missouri State Highway Department, 
in a paper presented at the 1933 mect- 
ing of the American Concrete Institute, 
a Lakewood vibratory-screed finish- 
ing machine tested on 20-ft. pavement 
in Missouri could finish concrete with 
a slump of Y/ in. A mixture of this 
consistency, however, could not be han- 
dled economically or spread satisfacto- 
rily. By the use of the vibratory fin- 


of attachment for 10-ft. pavement are 
driven by flexible shaft from auxiliary 
gasoline motor on finishing machine. 


isher, it was found possible to reduce 
the sand content and cement factor and 
still obtain concrete strengths equal to 
the standard mixture. After finishing 
with the vibrator, only a very thin layer 
of mortar remained on the surface of 
the pavement, which could be covered 
almost immediately with burlap. Core 
tests furthermore indicated that, for any 
water-cement ratio, the vibrated con- 
crete had smaller variations in strength 
than the non-vibrated. Mr. Reagel drew 
the conclusion that the results of Mis 
souri's experiments definitely indicated 
the possibility of reducing the cost of 
concrete in pavement without sacrifice 


of quality. 


VIBRATING PAN ATTACHMENT 
(above) is mounted by spring suspen- 
sion between front and rear sc s of 
Ord finishing machine. Two vibratory 
elements on main structural member 


LEAF-SPRING SUSPENSION (right) 

of vibratory pan attachment prevents 

transmission of high-frequency impul- 

ses into frame of finishing machine and 
into forms. 


FINISHER with vibrating pan attachment strikes off stiff concrete about % in. high with front screed 


on first pass, when vibrator operates. On second pass, vibrator pan is lifte 


é from surface and power is 
disconnected while screeds finish concrete surface. 





AIR-DRIVEN VIBRATORY SCREED, traveling on forms and guided 
by hand, is equipped with air-motor vibrator for each 5 ft. of pave- 
ment width. This screed (for 10-ft. slab) weighs 300 tb. 
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¥,-IN. ROLLERS at front edge of air-powered screed raise this edge 
¥, in. above form grade and provide excess concrete for consolidation 
under vibration. 
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S tep-by-Step Field Methods 


How California Reclaims Secondary Roads by 


BITUMINOUS RETREADING 





PATCHING and 


cracks 


sealing of 


in old 18-ft. concrete 


highway are done preparatory 
to retreading. Ninety pounds 
of \-1-in. rock per square yard 
is then dumped on and bladed 
over once or twice to remove 
fines and dust, which are swept 
off as shown; this operation 
also cleans surface of concrete. 


AFTER ROCK (below) has 
been spread out to 16-ft. width 
distributor truck (in back- 
ground) puts on 0.6 gal. of 
emulsified (mixing) asphalt per 
square yard in two passes. Two 
graders then turn rock into 
windrow and mix it with addi- 
tional two passes. Note dis- 
tributor and first grader in dis- 
tance and effect of tack coat 
from emulsion going through 


rock. 


(OO RECONDITION some of the 
more poorly maintained sections 
of the 6,800 mi. of county roads 
recently added to the California state 
highway system, the maintenance de- 
partment of the Division of Highways 
is using a retread surfacing about 1 to 
11/, in. thick mixed with emulsified as- 
phalt either by graders or retread ma- 
chines. The purpose of this recondi- 
tioning work is to protect the existing 
highway base and smooth it up to a 
proper degree for secondary roads. 
An unusually heavy load was placed 


- FINAL PASS is made by motor 
e 


grader to mix entire windrow. 





























upon the maintenance department of 
the California Division of Highways in 
August, 1933, when new legislation 
became effective, adding to the high- 
way system 6,800 mi. of important 
county roads. The state is assuming 
maintenance work on this augmented 
mileage to the extent of the available 
funds and will improve existing routes 
first, leaving the matter of changes to 
improve location for future study. 

On taking over control of this addi- 
tional mileage, which practically dou- 
bled the total mileage in the state sys- 
tem, the maintenance department was 
confronted with the tremendous task of 
maintaining these routes and rehabili- 
tating much of this country road mile- 
age. The first work, naturally, was to 
take care of some of the poorest stretch- 
es of the new secondary mileage which 
was carrying a traffic volume’ sufhcient 
to justify the improvement. This was 
done to preserve what was left of the 
existing surface and subgrade and to 
improve its use for the existing trafhc. 

The project described constitutes 
about 6 mi. of old county highway in 
Santa Clara County between the towns 


= of Saratoga and Sunnyvale. This work 


was done by force account and is an 


SPREADING (below) of road 

metal to 18-ft. width of final 

retread surface is done by ex- 

pert operator in two passes 
from windrow. 


7 
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m EDGES of road are hand trimmed and surface is spotted where 
eD necessary. 


example of the present retreading meth- 
od used for this type of work. 

The amount of rock used for this 
retreading process is determined by the 
roughness and depth of depressions in 
the old paving. For the common 18-ft. 
width of old concrete highway a weight 
of either 90 or 120 Ib. of 1- to Y,-in. 
base rock per square yard is used. These 


weights of rock produce a finished re- 
tread varying from 1 to 1! in. in 
thickness. 

Base Course—The first step is to fill 
the settled places in the old pavement 
and seal the cracks. Base rock is then 
dumped upon the pavement in a wind- 
row in the necessary weight per linear 


foot and is bladed over once or twice 
- 





® BASE COURSE is then rolled immediately after trimming. Three- 
wheel rollers weighing 6 and 8-tons are used. 


~~ 





KEY ROCK, in quantities of 15-20 Ib. of Yg-!/2-in. size per square 
urd, is then placed with two passes of truck and spreader box. 
This view shows rock being placed on second half of road. 
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is spread in two passes of the distribu 
tor. Immediately after the passing of 
the distributor two graders push the 
material into a windrow and then turn 
over the windrow three times to secure 
proper mixing. The emulsion which 
works through to the concrete during 
this process provides the necessary tack 
coat. 

The more expert of the two grader 
operators then spreads the rock out to 
the 18-ft. width of final retread surface 
in two passes from the windrow. This 
is followed by hand trimming of the 


{} 
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RB SURFACE after key rock has been brushed with a long-base drag 
broom and again rolled. 


y 
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q AN APPLICATION of 0.3 gal. per square yard of emulsified 

(penetration) asphalt is next applied, and immediately after that 

comes course of 12 lb. per square yard of fine screenings ('/g-1/;- 

in.) which are broomed in and rolled as shown. The roller is 
backing up with fiber broom leading. 


with graders and the fines and dust 
swept off. This sweeping also cleans 
the old surface. 

The rock is then spread out to a 16- 
fe. width and is shot with 0.6 gal. of 
90-95 road oil per square yard in the 
form of a mixing emulsion from an 
ordinary truck distributor. The mixing 
emulsion has a slower break, permitting 
the necessary blading. The emulsion 


edges and spotting the surface as re 
quired prior to rolling. The base course 
is then rolled, using 8-ton tandem or 
10-ton three-wheclers. 

Key Rock— As soon as the base 
course is rolled the key rock is spread 
by trucks using spreader boxes to cover 
the 18-ft. width in two trips. This key 
rock application consists of 15 to 20 
Ib. per square yard of Y% to '/y-in 
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crushed rock. The key rock is then 10 AN ALTERNATIVE METHOD of mixing road metal and This consists of 0.25 gal. of penetration 
brushed in with a long-base drag broom asphalt emulsion employs an Adams retread mixer in place of emulsion per square yard, and 10 to 12 
the graders. In this case, traffic requirements permit only half : 
and rolled of surface to be created at a time. The rock is put on 8-ft. width Ib. of fine screenings. 
An application of 0.3 gal. of pene and asphalt applied. Then mixer handles metal, as shown, and This general sequence of operations 


leaves it sendy for solling. indicates the method used on this par- 


ticular retreading project by the forces 
of the maintenance department. For 
one particular project using a similar 
type of retread where no detours were 
available, the contractor was required 
to work on half the highway width at 
a time. On this work he used an 
Adams retread mixer. The rock was 
spread out over half the road and the 
asphaltic emulsion applied. Mixing 
was done with the machine, followed 
by rolling. The remaining steps in the 
retread process were the same as those 
previously described. 

Maintenance -work on the California 
state highway system is carried out un- 
ing the entire width at one time. How- der the direction of T. H. Dennis, main- 
ever, trafhc may be admitted to the new tenance engineer. C. F. Wooding is 


section the evening following comple il DETAIL of retread mixer showing how asphalt-coated rock is assistant maintenance engineer. C. H. 
tion. turned over by contracting and spreading wings. Rear wheels 

steer, permitting operator w lay out finished surfacing to line, 
After traffic has used the road for regardless of irregularities in tractor course. 

some time the final seal coat is applied 


tration asphaltic emulsion per square 





yard, is then made. This application is 
a quick breaking, or penetration, type 
since it does not require manipulation 
after placing. After the asphalt, fine 


/ 


screenings, Y4 to 4 in. at the rate of 
12 lb. per square yard, are applied 
immediately and the surface is then 
broomed and rolled to provide the fin 
ished retread. 

Daily Progress—The crew handles 
this work in 900.-ft. sections and com- 
pletes 2,700 ft. in an 8-hr. day, full 
width. This method also is applicable 
to half-width construction but it is de- 
sirable when possible to detour trafhc 
and eliminate the center joint by mix- 





Purcell is state highway engincer. 


I: TEXTURE (below) of finished re- 
@DP tread surface. (Object at center is a 
pencil.) A day's progress for these 
operations is three 900-ft. sections 
and the 2,700 ft. is opened to traffic 
that evening. After traffic has used 
road for some time final seal course 
of 0.25 gal. of emulsified (penetra- 
tion) asphalt and 10-12 Ib. of fine 
screenings is applied. 
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| 6) MIXTURE is spread out by retread mixer to required half-width, as shown, and after this action 
the remainder of the retread process is identical with the method in which motor graders are used. 
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_PIN-HARROW DRAG 
Builds Bituminous Road-Mix 


| 


> 





Projects 


N ADJUSTABLE multi-pin plan- 
ing mixer which functions as a 
combination harrow and drag 
has served satisfactorily in the construc- 
tion of numerous Ohio road-mix pro- 
jects using all types of bituminous bind- 
ers and slag, stone and gravel aggre- 
gates. The equipment has been in use 
and has reached its present stage of de- 
velopment in the last four years. With 
the adjustable multi-pin mixer, it has 
been found possible to mix thoroughly 
bituminous binder and aggregate by a 
double pass of the pin harrow without 
disturbing the surface of the aggregate 
as previously struck off by a leveling 
hone used im connection with the mixer. 
This leveling hone was designed pri- 
marily for cutting and planing an old 
trafic-bound or oiled road to proper 
cross-section, but the hone has proved 
to be an excellent tool for leveling ag- 
gregate cross-section prior to distribu- 
tor application. The hone spreads the 
aggregate to profile in a single pass. 
Both the leveling hone and the multi- 
pin mixer following it are drawn by 
50-hp. tractors. Progress at the rate of 
2 mi. per day is quite common, includ- 
ing spreading of aggregates, penetra- 
tion, mixing, and initial rolling. 
Leveling Hone—Weighing 3'/, tons 
and carrying three heavy blades, the 
leveling hone has a powerful blading 
action. The hone is made 11 ft. wide to 
cover half the width of the road. On 
one side, next to the center of the road, 


in Ohio 


the frame is mounted on a stcel runner 
long enough to span surface irregulari 
ties. On the opposite side, next to the 
road shoulder, the frame is mounted on 
a front and rear wheel which can be 
adjusted vertically by the operator to 
compensate for dips in the shoulder 
contour. A pass down one side of the 
road and back on the other side com- 
pletes the leveling with this hone. 
Malti-Pin Mixer—Sectional construc- 
tion is employed in the design of the 
multi-pin planing mixer to permit vary- 
ing the length of the mixer as required 
to meet conditions on individual pro- 
jects. Each section measures 111/, fe. 
wide by 3 ft. in longitudinal direction. 
The sections are of two kinds, one type 
carrying 303 case-hardened pins and the 
other type being a blank plane. Alter- 
nate pin sections and blank sections are 
employed in making up a planing mix- 
er. In each section, the plane consists 
of a 1-in. white oak bottom over a 


LEVELING HONE 
(right) strikes off ag- 
gregate prior to bitu- 
minous application and 
pin mixing. Operator 
adjusts supporting 
wheels along outside 
edge of device to com- 
pensate for dips in 
road shoulder. UN- 
SEALED SURFACE 
(insert, above) of pin- 
mixed project built 
with 55 per cent as- 
phalt emulsion and ';- 
to 1!/-in. limestone. 


= o . 
i ~ ° 


SEVEN-SECTION PIN-MIXER with pins of three pin sections set full depth mixes surface course of slag 


Y%-in. hard stecl plate. Both end-hitch 
sections are blank. 

Length of the assembled units varics 
from 15 to 21 ft. in accordance with 
the requirements of the specific job. A 
pin mixer 21 ft. long includes 3 pin 
sections, or YOY pins in all. The mixer 
is casily put together, and the assembly 
is held rigid by channel sections, plates 
and ticrods. 

Each pin section has a series of holes 
on 4-in. centers, alternate rows stagger- 
ed, through which protrude pins that 
are attached to a steel grid vertically ad- 
justable with respect to the plane, thus 
providing an adjustment range for the 
pins from 0 to 5 in. The set of the pins 
is-controlled by hand levers, and the 
pins can be adjusted to a uniform depth, 
or set at zero depth along the center line 
and at a maximum of 5 in. along the 
edge. For crossing structures and for 
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following leveling with hone and penetration with bituminous material. Tractor is returning to hook up 
to near end of mixer and make back trip, mixing second application. 
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transportation over short distances, the 
levers can be sct to hold all pins flush 
with the plane 

Construction Procedure Construc 
tion operations are simple. If the work 
is being performed on an old macadam 
road with a high crown, requiring a 
wedge course to bring the base to satis 
factory cross-section profile, the aggre 
gate is spread in the wedge by the level 
ing hone and then penetrated by the 
distributor. The mixer pins are set to 
zero at the center and to the approxi- 
mate depth of the loose aggregate at 
the edge. If the job does not require 
a wedge, the aggregate is spread to the 
desired cross-section for the full width 
of the road or for one-half of the width 
as desired, and the resurfacing construc 
tion is completed with one operation 
of penetrating and mixing. Two passes 
of the pin mixer complete the mixing 
and leave the surface smooth and ready 
for rolling. The two trips can be made 
without turning the mixer, as the trac- 
tor hitch can be made at either end of 
the equipment. Depending upon the 
method of construction, a seal coat may 
or may not be used after rolling. A 
heavy rigid broom is used to distribute 
the chips on the seal. 

In leveling aggregate, the hone, 
drawn by a 50-hp. tractor, is capable of 
a speed of about 1.4 mi. an hour, in- 
dicating a possible performance of 4 
mi. of 20-ft. leveling per 8-hr. day 
The mixer, drawn by a tractor of equal 
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power, can make a speed of 1.8 mi. 
an hour, which, with double-mixing, 
makes possible the completion of 2 mi. 
of 20-ft. surface in 8 hr. Pin agitation 
in two passes of the mixer stirs the mix- 
ture sufficiently to coat all particles of 
the aggregates with the bituminous 
binder. Because of the minimum dis- 
turbance of the ingredients, danger of 
segregation is practically eliminated. As 
now designed and used, the equipment 
is capable of resurfacing a maximum 
width of 20 fe. 

Engineers of the Ohio Department 
of Highways were instrumental in de- 
veloping and perfecting the adjustable 
multi-pin planing mixer and the level 
ing hone, both of which now are offer 
ed for sale by the Perry Equipment Co., 
of Sidney, Ohio. 
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Concrete Paving Speeded by 


DUAL-DRUM MIXER 


UAL-DRUM pavers have opx 

rated in Massachusetts, Texas 

and New York with varying 
degrees of success. On four-lane con 
struction for Carlo Bianchi & Co., Inc., 
of Framingham, Mass., the machine has 
made its best records. Operating under 
a specified 11/4,-min. mixing period on 
two Massachusetts contracts of about 
28,000 cu.yd. each, the Ransome dual 
drum paver of this contractor produced 
an average of 680 cu.yd. per 10-hr. day 
in 1932 and an average of 758 cu.yd 
per 10-hr. day in 1933 
run per day on the 1933 contract (3,070 
lin.ft. of 10-ft. 8-in. slab) exceeded che 
maximum 1932 daily run of something 
2,900  lin.fe 


The average 


more than One year's 
experience with the machine served to 
increase the efhciency of the organi 
zation 


Much lower records were made on a 
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HENRY MILLONIG, JR. 
(left), engineer in charge 
of concrete inspection; 
W. H. GODSON, super- 
intendent and R. J. 
WHITNEY, in charge of 
batching and hauling. 





























This rate was equalled or exceeded 1 
number of times during the progress of 
the work, but delays in no way con 
nected with the mixer itself reduced th: 
average for dual-drum production on 
the job to about that of a single-drum 
paver. 

Dual-Drum Mixer — Resembling 
closely in appearance the standard sin 
gle-drum’'paver, the dual-drum machine 
is distinguished by its overall length 
and particularly by the length of the 
cylindrical mixing drum, which houses 
two compartments with a rated unit 
capacity of 1 cu.yd. plus 10 per cent 
overload on a maximum grade of 6 per 
cent. The weight of the machine is 
about 29 tons, but this weight is so 
well distributed by crawler tracks meas 
uring 121/, ft., c. toc. of axles, as com 
pared with 7 ft. for the standard Ran- 
some paver, that the unit bearing pres 


DUAL-DRUM MIXING PAVER has long drum, containing two compartments, driven by high-power, low-speed 


New York State contract cf the M. A 
Gammino Construction Co., of Provi 
dence, R a 


ston and Tillson, where the accompany 


in 1933, between King 


ing photographs were taken. The con- 
tractor on this project used a Ransome 
dual-drum paver for the first time to 
build between 9 and 10 mi. of 20-ft 
in thick 
Construction was carried on in 


pavement averaging 71/, in 
ness 
one lane at a time, with the paver ope 
rating between the forms, in order to 


The 


kee p the other lane open to traffic 
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difficulty of supplying the mixer ade- 
quately with dry batches cut down pro 
duction on this job, but on numerous 
occasions the dual-drum paver exhib- 
ited its real ability to exceed by a large 
percentage the maximum capacity of a 
single-drum machine 

New York requires 1 /,-min. mixing 
The maximum practicable production 
over sustained periods with a single- 
drum paver under this specification is 
about 40 batches an hour. On the 


Kingston-to-Tillson work, the dual 


motor. Weight of machine is distributed by long crawlers as low unit bearing pressure. 


drum mixer on one run of three consec- 
utive days (when its progress was not 
unduly retarded by conditions uncon- 
nected with the paver itself) produced 
1,543 batches in 30 hr., an average of 
51.4 batches an hour. This rate of pro- 
duction represents an increase of 281/, 
per cent over the maximum obtainablc 
with a single-drum mixer. According 
to the resident engineer on the project, 
it amounts to an increase of 60 per 
cent above the average production of 
a single-drum mixer in this territory 


sure is reduced to 18 Ib. per square inch 
on a hard surface and to 10 ib. per 
Square inch on soft ground. Further 
more, the center of gravity on the dual 
drum mixer is nearer the loading skip 
giving a better operating condition wit! 
a loaded bucket on the long boom. 
Each of the two mixing compart 
ments is 5'/, fe. in diameter by 4 ft. 8 
in. long. Two traction rings on the 
drum containing these compartments 
travel on roller-bearing rollers, and the 
drum is driven by a gear ring at th 
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GEAR RING at center of long drum is driven at 16 to 19 r.p.m. 
Steel tires at both ends of drum travel on roller-bearing rollers. 


center at a speed of 16 to 19 r.p.m. 

To give a spreading reach of 25 fe. 
(required to place concrete in two lay- 
ers behind a high-production paver) the 
dual-drum mixer is equipped with a 
boom 30 ft. long, capable of swinging 
through an arc of 170 deg. The boom 
bucket operates in forward and reverse 
at a speed of 220 ft. per minute, with 
the drum turning at 16 r.p.m. Power 
for all operations on the mixer used at 
Kingston was furnished by a Buda six- 
cylinder 115-hp. gasoline engine run- 
ning about 900 r.p.m. 

Batch Cycle— Charging and dis- 
charging operations of a dual-drum 
paver are similar to those of a single- 
drum unit. In addition, the dual-drum 
paver has a transfer operation from the 
first compartment to the second. The 
transfer chute which performs this 
function is power-operated, and the 
actual transfer of a batch is accom- 
plished in 8 or 9 sec. To raise the 
power loading skip requires 8 sec. or 
less (7 sec. with the drum revolving at 
18 r.p.m.), and the materials are all in 
the drum 4 or 5 sec. after the skip 
reaches the top of its rise. Discharging 
the second compartment into the bucket 
takes 8 to 10 sec. 

Two systems of batchmeter control 
were used on the New .York State con- 
tract to imsure 114-min. mixing per 
batch. As originally equipped, the 
mixer had only one time-lock, regulat- 
ing the opening of the discharge chute 

This time-lock was set as the skip 
reached the top of its rise; the dis- 


charge chute then could not be opened 
until the batchmeter bell rang. A 
batchmeter cycle of 33 sec. was deter- 
mined upon by the engineers of the 





CEMENT from overhead bin is weighed by electri- 
cally controlled automatic batcher meeting New 
York State specifications. 
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state department of public works as the 
correct setting to give a total mixing 
period of 114 min. per batch. A com- 
plete cycle of two batches is given 
herewith to indicate both the operating 
procedure and the time elements of 
the cycle. 

As can be seen from a study of time 
schedule No. 1, (15) minus (7) repre- 
sents the actual mixing time of one 
batch with all materials in the dual 
drums. The table also indicates that 
two mixed batches are delivered by the 
mixer in 96 sec., an average of 48 sec. 
per batch, as compared with about 90 
sec. per batch for a single-drum paver 
under the same specification. This aver- 
age represents a maximum productive 


30-FT. BOOM 
spreading reach of 25 ft. Difficulty of main- 
taining adequate supply of batches causes de- 
lays on this job. Trucks lose time in driving 
through opening in forms and backing over 
subgrade to loading skip. 


compartment bin fed by crawler crane. 


on dual-drum paver gives 





BATCH CYCLE No. 1 
Time Lock on Discharge Chute Only 


(1) Bellrings Open discharge chute 
(2) Ssec. Open transfer chute 
(3) 8sec. Start skip hoist 
(4) 99sec Discharge completed 
(5) 14 sec Transfer completed 
(6) 15 sec Skip up, batchmeter starts 
(7) 20 sec All materials in drum 
(8) 48 sec Bell rings—Open discharge 
(9) 53sec Open transfer chute 
(10) 56 sec Start skip hoist 
(11) 57 sec Discharge completed 
(12) 62 sec Transfer completed 
(13) 63 sec Skip up, batchmeter starts 
(14) 68 sec All materials in drum 
(15) 96sec. Bell rings—Open discharge 
96-20= 76 sec., mixing time of batch 


capacity by the dual-drum paver of 75 
batches an hour under similar condi- 
tions. In other words the paver, when 





THREE SIZES OF AGGREGATE (sand and two 
sizes of crushed dolomite) are batched from three- 


Trucks 
back under bin. 
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working at its best on the Kingston-to 
Tillson project, produced only about 70 
per cent of its potential capacity. 
Because of the loopholes apparently 
left open by the original batchmeter 
system (making it possible co run part 
of a second batch through both drums 
and discharge it with the preceding 
batch), the engineers asked the manu- 
facturer to install a foolproof timing 
device. Time-locks were installed on 
both the transfer and discharge chutes, 
the lock on the transfer chute being set 
when the skip reached the top of its 
rise, and the lock on the discharge be- 
ing set when the transfer chute was 
opened. Batchmeter settings of 33 sec. 
for the first drum and 45 sec. for the 
second drum (including the transfer 
time) were determined upon to give 
the required 144-min. mix. A hypo- 
thetical cycle for two batches is tabu- 
lated herewith (No. 2) to show the 


steps in the process and the time con- 
sumed by each Operation. 


BATCH CYCLE No. 2 


Time Locks on Both Chutes 


Bell No. 1 rings Do not open transfer 
chute 

(2) Bell No. 2 rings Open discharge chute 
5 sec. Open transfer chute, batchme- 
ter No. 2 starts 

(4) 7 sec. Start skip hoist 

9 sec. Discharge completed 

14 sec. Transfer completed 

15 sec. Skip up, barchmeter No. 1 
Starts 

20 sec. All materials in drum 

48 sec. Bell No Do not open 
transter 

50 sec. Bell No. 2 
charge 

55 sec. Open transfer chute, batchme- 
ter No. 2 starts 

57 sec. Seart skip hoist 

59 sec. Discharge completed 

64 sec. Transfer completed 

65 sec. Skip up, barcchmeter No. 1 
starts 

70 sec. All materials in drum 

(17) 98 sec. Bell No. 1 rings—Do not open 
transfer 
100 sec 
charge 
100-20 = BO sec., 


l rings 
(10) rings—Open dis- 


(11) 


(18) Bell No. 2 rings—Open dis- 


mixing time of batch 


Under this system, the mixing time 
per batch is (18) minus (8), or 80 
sec. with all materials in the two drums, 
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FIRST LAYER of concrete is struck off by manually-operated screed 
to receive steel reinforcement. 





5 sec. in excess of what the specifica- 
tions required. Two batches are pro- 
duced in 100 sec., and the mixer deliv- 
ers one batch every 50 sec. This rate 
of production indicates a potential ca- 
pacity of 66.7 batches an hour for con- 
ditions duplicating those on the New 
York State project. In comparison with 
this potential output, the paver at its 








to undertaking the contract with the 
dual-drum paver, the contractor com- 
pleted an adjacent project with a single- 
drum machine. A paving crew of four- 
teen men at the mixer and behind it 
sufficed on the former contract, but 
when operating at its highest rate the 
dual-drum mixer employed a force of 
22 men. This additional force included 




































WELDED BAR MAT measuring 9 ft. 8 in. by 14 ft. is placed on 
struck-off layer and is covered with 3 in. of concrete. 





Creek, in Kingston, where cement and 
crushed rock could be delivered in 
barges. The plant was about 2 mi. from 
the north end of the contract. 

Sand was hauled by truck from a 
washing and screening plant in the pit 
and was dumped in storage piles. A 
Northwest crawler crane equipped with 
a i-yd. clamshell bucket unloaded 
crushed rock out of the barges into the 
aggregate bins or into stock piles and 
transferred sand from the storage piles 
into the bins. The batching plant was 
equipped with Erie steel bins and 
weight-batching equipment for aggre- 
gates and with a separate Erie steel bin 
and electrically. controlled, automatic 
weighing apparatus for bulk cement. 
A floating derrick transferred bulk ce- 


BULK CEMENT (left) is handled 

from barges to bin in 1-yd. covered- 

top clamshell bucket operated by 
floating derrick. 











maximum was producing only 77 per 
cent of capacity. A better adjustment 
between the two batchmeter settings, 
eliminating time lost in waiting to 
transfer from the first compartment ob 
viously would increase the potential 
capacity. 

Water Supply—Water for mixing, 
wetting subgrade and curing was sup- 
plied by a Rex centrifugal road pump 
through a 21/,-in. pipe line up to 24 
mi. in length. Connection to the mixer 
was made by 200 ft. of 21, in. hose, 
the hose being carried ahead 400 ft. at 
each move. A 200-gal. auxiliary tank on 
the machine provided mixing water 
while these moves were being made 
Water for each batch was measured in 
a plunger-type tank which discharged 
into the first drum through a 4-in. pipe. 
The skip, in rising, opened the non-by 
passing poppet valve in this line. 

Added Equipment and Labor—When 
the dual-drum paver was producing at 
a rate exceeding 60 per cent of its ca- 
pacity, a second finishing machine prov- 
ed a useful piece of additional equip 
ment, especially on hoe days, when the 
concrete hardened rapidly. Just prior 


six laborers, one finishing machine ope- 
rator and one finisher. 

In advance of the dual-drum paver, 
when the production of the machine 
was high, the contractor employed two 
additional men on fine grade and three 
additional men on forms. The job was 
equipped with 4,000 ft. of 8-in. and 
4,000 ft. of 7-in. Metaform and Helkt- 
zel road forms. Where a single motor 
grader had proved sufficient on the pre- 
vious contract, fine-grading operations 
in advance of the fast-moving dual- 
drum machine kept two blade graders 
busy,—one Warco and one Caterpillar. 
It must be understood that an increased 
labor force around a high production 
machine does not necessarily mean in- 
creased upit costs, provided the machine 
Operates near its capacity. 

Batching—A subcontract to supply 
dry batches to the mixer was awarded 
by the general contractor to Cooney 
Bros., Inc., of Tarrytown, N. Y. The 
subcontractor furnished cement and 
crushed trap rock, and the general con- 
tractor produced sand from a pit adja- 
cent co the batching plant, which was 
located on a wharf along Roundout 


ment from barges to the latter bin with 
a closed-top 1-yd. clamshell bucket. 

Trucks backed under the aggregate 
bins, to take on sand and crushed rock, 
and drove through the cement bin. The 
subcontractor used Mack four-batch 
trucks exclusively, most of them equip- 
ped with six-cylinder engines capabl 
of traveling at high speeds under heavy 
load. When hauling 214 mi. to the 
mixer, twelve trucks were found adc 
quate to supply 52 batches per hour 
To haul 11 mi. to the far end of the 
contract, a truck fleet of 17 units was 
required. 

Su pervision—Under J. S. Bixby, dis 
trict engineer, Poughkeepsie, N. Y., the 
work was directed by Henry A. Con 
way, assistant civil engineer, who was 
resident on the project. Frederick Stu 
art Greene is superintendent of the 
New York State Department of Public 
Works, and Arthur W. Brande is com- 
missioner of highways. 

W. H. Godson, superintendent, was 
in charge of the work for the M. A 
Gammino Construction Co. For Cooney 
Bros., Inc., R. J. Whitney supervised 
the batching and hauling of materials 
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PLANT-MIX SPREADER 
Builds Smooth Surface Without Forms 


NEW MACHINE for spreading 
and striking off plant-mix bitu- 
minous material demonstrated 
its effectiveness on a recently completed 
resurfacing project on Route 25, in 
Stoddard County, Mo., between the 
towns of Dexter and Bernie. This 
project consisted of resurfacing an old 
asphalt retread surface which was ap- 
proaching the end of its usefulness as 
a wearing course. The job, 7.65 mi. in 
length, called for 87,500 sq.yd. of sur- 
face, requiring about 4,500 cons of bin- 
der course and 3,120 tons of wearing 
course. Material for both courses was 
dumped by trucks into the hopper of 
an Adnun black top paver which dis 
tributed the mixture uniformly to pro- 
file for one-half the width of road at 
a time. No forms or headers were re- 
quired co strike off the material to 
grade. 
Resurfacing Project—On Route 25, 
a new surface was to be laid upon a 


BITUMINOUS PLANT-MIX 

SPREADER receives truckload of 

material and distributes it evenly in 
binder course or top course. 


2-in. layer of existing retrcad surface 
which in turn had been’ built upon an 
old gravel road. Beneath the gravel of 
the road, the soil varicd from a silty 
sand to a silty clay. The silty sand had 
a moderate vertical displacement under 
load. In the silty clay soil, dis- 
placement was pronounced Above this 
soil, the old pavement showed excessive 
map cracking and in some instances had 
failed completely. Because of its tend 
ency to compress vertically without lat 


By V. B. SAVILLE 


Engineer of Special Assignments, Missouri State Highway Department 


Jefferson City, Mo. 


eral movement, the supporting power 
of the soil as a whole was relatively 
poor. 

Plans and specifications for the new 
surface required: (1) the rebuilding of 
all badly broken places in the basc; 
(2) the laying of a binder course wher 
ever the base was rough or showed pro- 
nounced signs of instability; and (3) 
the construction of a wearing course. 
Base failures, of which there were only 
a small number, were to be repaired by 
removing the old matcrial and a por- 
tion of the underlying soil and back- 
filling with crushed stone. The binder 
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course was to be of variable thickness 
depending upon the extent of rough- 
ness of the base or character of the un- 
derlying soil. It was to have a maxi- 
mum depth of 31/, in. and was to taper 
to a featheredge as the old base ap- 
proached the desired grade or contour. 
When the total thickness of binder ex- 
ceeded 2 in., the binder course was to 
be laid in two layers. The wearing 


course, covering the entire surface, was 
to be approximately 1/, in. in thickness 
when supported by the binder course 
and 1 in. thick when laid directly upon 
the old base. 


Mixing Plani—A contract for the 
work was awarded to the Granite Bitu 
minous Paving Co., of Se Louis. This 
company set up its plant at Dexter, 
where the asphaltic mixtures were pre 
pared. After mixing, the materials were 
trucked from the plant to the job and 
laid as required. The contractor's pro- 
portioning and mixing plant was a 
Warren Bros. semi-portable plant, about 
20 years old, with a rated daily capacity 
of 200 tons. An accompanying illus- 
tration shows the general plant layout 

Materials for the mixtures were han- 
dled at the plant by hand labor when 
ever possible. Coarse aggregate and 
limestone were unloaded from 
railroad cars by hand and stored, and 
fine aggregate was trucked from a near 
by sand plant. Teams and slips brought 
the aggregates from the storage piles 
to the plant, where they were fed into 
the dricr clevator by hand. After drying 
and screening, the aggregates were 


dust 





HOPPER (left) into which trucks 
dump has adjustable opening to reg- 
ulate flow of material on to sub 
grade. Trucks back between two 
rubber-tired wheels placed well 
ahead of hopper to provide long 
wheel-base for machine. 


placed in a four-compartment bin from 
which they were weighed into a batch 
ing hopper. The hopper charged a 
1,000-Ib. pugmill. 

For the binder course, the mixture 
consisted of coarse and fine aggregate 
and asphalt. The mixture for the wear 
ing course contained coarse and fine 
aggregate, dust, asphalt, and Warcolite 
oil. The Warcolite oil, a tempering 
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medium used by Warren Bros. for im 
proving the workability of asphaltic 
mixtures when cold, was added after 
the particles of aggregate were thor- 
oughly coated with asphalt. Mixing 
continued for 20 sec. after the oil was 
added. The accompanying table sup- 
plics pertinent information regarding 
the mixtures as declivercd into the 
trucks, 

To operate the plant the contractor 
required the following distribution of 
labor: five men and two teams for 
bringing material from the storage 
piles and charging it into the feeder; 
one fireman for the dricr and the as 
phale cement kettles; one fireman for 
the steam boiler and for oiling and 
repair work; one man for the weighing 
batchers; one mixer operator ; one man 
for adding dust when laying surface 
course; one night watchman and me- 
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PROPORTIONING AND MIXING PLANT for binder course and 
surfacing. Aggregates are fed into drier elevator by hand. 










































chanic; two utility men; and one fore- 
man. In addition to these men, an aver- 
age of 25 part-time laborers was em- 
ployed for unloading aggregate About 
0.3 man-hr. was required to unload a 
ton of material 

From three to five trucks hauled ma- 
terial from the plant to the grade, the 
number depending upon the length of 
haul. Each truck carried 4 tons per load 


GRADATION OF ASPHALTIC 


MIXTURES 

Binder Wearing 

Course Course 

Pass 1-in. Screen 100% 100% 
¥4-in. Screen 91% 100% 

Y,-in. Screen 51% 9% 

“ No, 4 sieve 26% 55% 

“ No. 10 sieve 20% 19% 
No. 20 sieve 16% 11% 

No. 40 sieve 10% 6% 

No. 80 sieve 1% 4% 

No. 200 sieve 1% 1.5% 

Asphalt cement content 1.3% 4.3% 
Warcolite oil 0.0% 0.383% 
Ave. temp. of mixture 312°F 244° F. 

Total mixing time 40 sex 60 sec 

Approx. average hourly 
capacity of plant 25 cons 15 tons 
Penetration of asphalt 

cement 60-70 60-70 


Norte: The gradation is of a typical mixture. 
Temperatures shown are an average for the 
job. They varied with changes in weather 
and handling conditions 
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EARLIER TYPE of plant-mix spreading and finishing machine closely 
resembles improved device used in Missouri. 








TEXTURE OF BINDER COURSE 
after rolling, ready to receive top 
course. 








TOP COURSE after rolling presents 
open texture which gives non-skid 
surface. 


GEAR DRIVE TO FRONT WHEELS by which machine is propelled 
can be seen on this earlier model. 





Preliminary Work—As the first step 
in preparing the old roadway to receiv: 
the new surface, places where complet. 
failure in the base had occurred wer: 
repaired by removing all material for 4 
depth of 8 to 12 in. The excavated are. 
then was filled with crushed stone and 
thoroughly compacted by rolling. These 
repairs were followed by treating th 
surface of the old pavement with Peno 
lithic oil, a material of high penetrating 
qualities, which was applied with a Bar 
ber Curcrete machine at the rate of 
from 60 to 100 sq.yd. of pavement per 
gallon of oil. About 45 min. later, a 
prime coat of 60-70 penetration asphal: 
was applied hot by an 800-gal. Etnyre 
distributor at the rate of 0.125 gal. per 
square yard. The old pavement bax 
then was ready to receive the mixture 
from the plant. 

Mechanical S$ preader—As the mate- 





rial was brought from the plant, it was 
emptied directly into the hopper of the 
spreading and finishing machine, made 
by the Adnun Engineering & Manufa 
turing Co., of Nunda, N. Y. A general 
idea of the machine may be obtaincd 
from the accompanying illustrations 
The paver had a maximum laying width 
of 10 ft. and a maximum lineal specd 
of 20 ft. per minute. It operated on 
alcernate sides of the roadway in order 
to lay the full width of pavement. 

In the bottom of the hopper of th: 
finishing machine was a revolving shaft 
equipped with blades to keep the ma 
terial distributed uniformly along ch 
hopper as well as to prevent the mix 
ture from becoming consolidated before 
being placed. An adjustable strike-ot! 
bar was provided to spread the material 
to the desired depth. This bar operated 
in a manner similar to that of a con 
ventional concrete finishing screed ex 
cept that the ends of the bar could b 
raised or lowered independently of eac!: 
other. The cutting edge of the bar was 
provided with teeth similar to those on 
a mowing machine. By its reciprocat 
ing action, the cutter bar struck off th« 
material and aided in compressing i 
At the front end, the machine was 
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carried on two wheels which ran upon 
the pavement base. The rear end was 
mounted on four rollers which ran up 
on and partially compacted the freshly 
deposited layer directly behind the 
spreading bar. The cutting bar was 
located approximately one-third as far 
from the rear support as from the front. 
Irregularities in the base which caused 
vertical movement in the front whecls, 
therefore, were only moderately reflect- 
cd in the movement of the cutting bar. 
Construction Control—In laying the 
pavement the operator of the machine 
was provided with proper lines along 
the roadway to serve as guides by which 
to run the paver. This procedure in- 
sured a straight line along the edge of 
the pavement and a neat joint along the 
center where the two strips met. 
Information was furnished the con- 
tractor to show whether the wearing 
course was to be laid upon the old base, 
upon one layer of binder, or upon two 
layers. At points where underlying lay- 
ers were discontinued, the material was 
feather-edged to form a smooth surface, 
or joint, over which to place the suc- 
ceeding layer. Although considerable 
variation in thickness was necessary, 
the contractor was able to lay the ma- 
terial as required without difficulty. To 
insure proper depth of the layer being 
spread, frequent measurements were 
made immediately behind the spreader 
to determine the thickness. Corrections 
which were needed could be made 
quickly by adjusting the position of the 
strike-off bar. Hand rakers, following 
immediately behind the spreader, re- 
paired any irregularities which appear- 
ed. Most of the repairs were made 
where spreading temporarily had been 
discontinued through lack of material. 
Machine spreading enabled the con- 
tractor to control the quantity of mate- 
rial so closely that the amount actually 
spread seldom varied by more than a 
small percentage from the thcorctical 








FINAL CONDITION of plant-mix resurfacing project in Missouri 
built with mechanical spreader. Surface has been treated with light 
top dressing of sand, asphalt and vil. 


amount estimated. The quantitics of 
mixture per square yard of pavement 
are given herewith: 

Weight per Sq. Yd. Average for Job 
Binder Course AOSIb. Wearing Course. 71 1b 
Approx. Wt. per Sq. Yd. per Inch Thickness 


Binder Course. 100 Ib 
100 Ib 


Weng Course 


Binder courses were rolled with a 
10-ton three-wheel Buffalo-Springfield 
roller followed by a 10-ton tandem 
roller of the same make. On the surface 
course, all rolling was done with the 
tandem roller. 

Condition of Surface—Following the 
rolling operations, the surface was test- 
ed for roughness by the engineer with 
an Austin surface inspector, an instru 
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ment for detecting surface irregulari 
tics. Few irregularities greater than 
in. in 10 ft. were found except at the 
joints between successive batches. 

In general, the riding surface of the 
pavement was good. Of the irregulari 
ties which occurred, most were high 
spots appearing at points where finish- 
ing operations had been temporarily de 
layed through the absence of material. 
Because of the inadequacy of plant pro 
duction, considerable time frequently 
clapsed between the spreading of suc 
cessive batches. This shortage of mate 
rial tended to cause high spots at places 
where delays occurred. In warm weath 
cr, the rollers were able to remove most 
of the irregularities, but this corrective 


LARGE-DIAMETER WIDE-FACE 
riding on struck-off course of freshly deposited 
bituminous mixture, support rear portion of 


measure was ‘not effective in cold 
weather. The occurrence of high spots 
could have been reduced greatly if plant 
production had been suthcient to permit 
continuous spreading operations. 

As a final operation the surface was 
treated with top dressing consisting of 
a mixture of sand, asphalt and Warco 
lite oil applied at the rate of 2 Ib. per 
square yard. This mixture, containing 
2 per cent asphalt and approximately 
0.8 per cent oil, was applied with a cal 
cium chloride spreader and brooms 

To haul, spread and finish the binder 
and wearing course mixtures, the con 
tractor used the following distribution 
of labor; four truck drivers, one pave 
cr operator, two utility men around 
paver, two rakers, one roller man, two 
men for applying top dressing, onc 
foreman, and one general superintend 
ent in charge of both grade and plant 
Ucility men applied the prime coat 

Supervision — Planning and execu 
tion of the project were under the su 
pervision of the Missouri State High 
way Department, with plant operations 
V. Reagel, 


engineer of materials, and plac ing oper 


under the directton of F 


ations under the direction of D. B 
Levi, engineer of construction. The 
author of this report makes grateful 
acknowledgement to H. A. Trowbridge, 
division engineer of materials, O. W. 
Taylor, project engineer, and B. J. Mur 
back, inspector, for their assistance in 
supplying information. 

H. W. Masters was superintendent 
in charge of the work for the Granite 
Bituminous Paving Co., of St. Louis, 
Mo., contractor. Assistance in regulat 
ing the mixtures was given by H. W 
Makemson, technical service engineer 
of the Warren Bros. Co., Boston, Mass 


ROLLERS, 






spreading and finishing machine. Spreader can 
lay 10-ft. width of binder or top course at 10 
to 25 ft. per minute. 












OEFFKEN BROTHERS, road 
building contractors, of Belle 
ville, Ill, were confronted 

with the problem of moving 136,331 
cu yd of earth, 3,586 cu. yd. of rock 
and laying 324,928.5 sq.yd. (27.36 
mi.) of portland cement concrete pave 
ment, lip type, 20 ft. wide, 9 in edge 
and 7 in. center, reinforced with wire 
mesh, between May 7, and Oct. 15, 
1932. The material for this pavement 
was stored at three locations—Clarks 
burg, Syracuse, and Otterville, Mo 
and since the material was stored in 
three stockpiles at each location (two 
sizes crushed stone and one pile of fine 
aggregate), i was necessary to use two 
weight-proportioning plants and two 
cranes 

SINCE the contractor § paving equip 
ment consisted of two plants, two 
cranes,, and three 6-bag pavers, he con 
ceived the idea of working the three 
pavers in serics, using one plant set-up 
The eight projects were located on 
U.S. Re. 50, between California and 
Sedalia, Mo. Work was started on the 
grading April 20, 1932, and paving 
operations were started May 5, 1932. 
he last of the pavement was finished 
sept. 14, 1932 


PLANT SET-UP for operating three 
pavers in series. Pavers Nos. 1 and 2 
(below) are blocked up on sleds; No. 
1 is being charged by batch truck, at 
left, while No. 2 is discharging inw 
light truck, at right, which delivers par- 
tially mixed batch to Paver No. 3 (af 
right) which places concrete on pre 
pared subgrade Sketch (insert, at 
right) shows relationship of three pav- 
ers and trucks. 
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THREE PAVERS IN SERIES 





Build 27 Miles of Concrete 


By C. E. KASLER 
Assistant Division Engineer 
Missouri State Highway Department 





Mixers No.land 2( stationary $day) 


Roads in Maussouri 


Mixer No.3 (moving 











Transfer 
truck 








e----1200 Ft at start 
(variable /ater) 
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ENGINEERING PERSONNEL. 
(Below, left to right) C. E. Moore, 
inspector; G. E. Wolf, project engi- 
neer; and L. S. Roberts, inspector. 
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SEQUENCE OF OPERATIONS for three pavers in series. 





Batch-truck (/eft) is charging skip of mixer No. 1. Light 


truck (center) is receiving partially mixed batch from mixer No. 2 for transport to mixer No. 3 (right) which delivers 


Operating Plan—Pavers Nos. 1 and 
2 were blocked up on sleds (station- 
ary) about 1,200 ft..from paver No. 3 
(moving) at the beginning of the 
day's run (see sketch). During the 
noon hour pavers Nos. 1 and 2 were 
moved down off their sleds and moved 
ahead, pulling their sleds with them 
ahead another 1,200 ft. This move 
required about 30 min. Pavers Nos. 1 
and 2 each mixed the batch 28 sec. 
while paver No. 3 mixed the batch 4 
sec. and then spread it on the sub- 
grade. 

Production Records — The highest 
day's run was on June 29, when the 
contractor poured 2,357 lin. ft. in 
1414 hr., for an average of 163 fet. 
per hour. The highest week's run was 
from July 9 to July 15, when the crew 
poured 13,389 lin.ft. in 8714 hr., for 
an average of 153 ft. per hour. The 
highest run for any period, July 20 to 
Aug. 6, was 26,272 lin.ft. in 174 hr., 
for an average of 151 ft. per hour. 

For the entire combination the crew 
poured the 144,430 lin. ft. (324,928.5 
sq. yd.) of pavement in 996 working 
hours, for an average of 145 lin. fe. 
per hour during which period the con- 
tractor poured 4,292.6 sq. yd. of wid- 
ening. He was delayed 724 hr. on 
account of rain, mud, and moving of 
plant set-ups. 


a 


SAND-PROPORTIONING PLANT 
(below) with crane, clamshell buck- 
et and elevated bin. 
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concrete to forms. 





PAVING OPERATIONS IN PROGRESS. In background is paver 

No. 3 behind which follow, in succession, strike-off for wire-mesh 

reinforcement, finishing machine, center joint machine and hand-ope- 
rated longitudinal float. 


~ “ eo 
TURNTABLE on subgrade aids operation of fleet of light trucks deliver- 
ing partially mixed batches of concrete from paver No. 2 to paver No. 3 





Finishing was done by one Lak« 
wood finishing machine, followed by a 
Flexplane, longitudinal float and two 
flat finishers. Pavement was cured the 
first day with wet burlap and calcium 
chloride was applied the second day 

Labor and Equipment — Average 
forces used cach day by the paving 
crew consisted of 4 foremen, 125 men, 
12 three-batch trucks, 10 small trucks, 
4 tractors, 1 clevating grader, 3 paving 
mixers, 2 cranes, 2 fresnos, 1 tcam, | 
plow. 

The shoulders were kept up to date 
and were finished 17 days after the last 
pavement was poured 

Personnel—Al Hoeftken, general su 
perintendent for Hoctiken Bros., was 
directly in charge of the work. His 
brothers, Hubert and Eddie, looked 
after the plant and mixers. The quality 
of the work was very good. It was 
done under the direct supervision of 
G. E. Wolf, project engineer, and G 
Grant, C. E. Moore, L. S. Roberts, 
P. C. McManama, and P. Burch, in 
spectors. S. M. Rudder was division 
engineer and E B. Gordon and C. E 
Kasler, division construction engineers, 
all under the general direction of T. H 
Cutler, chicf engincer of the Missouri 
State Highway Department 


STONE PROPORTIONING 
PLANT (below) with through pas 
sage for batch trucks under elevated 


bin. 
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- 
ROLLER DEVICE on front end of finishing machine for bituminous 
pavement in Ohio maintains constant depth of mix without resort to 
compression plates to allow for compaction by subsequent rolling. 
Angular plow or scraper cleans top surface of form or curb on which 
finishing machine rides. 








. = = - ~~ 
TRAILER DISTRIBUTOR, on light four-wheeled chassis attached 
directly behind tank truck, is equipped with slip hose connection, 


compressor and pump for delivering asphalt to spray bar for surface 
treatments in Missouri. 





TO PREVENT SKIDDING on bituminous sheet pavements in Michi- 
gan kerosene to soften surface is applied (/eff) by tank truck with bar 
spray at rate of 0.03 gal. per square yard, equivalent to 380 gal. per 





Gettin g Down to 


Road Construction 





WINDROW EVENER. Wheel-mounted open-end scoop, drawn by 
tractor, equalizes volume of aggregate placed in windrow for mixed- 
in-place bituminous road surfacing in Kansas. 


; 
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MECHANICAL TAMPER replaces heavy roller for consolidating bitu- 

minous binder course. Machine consists of air tamper or vibrator 

acting upon grooved roller which not only consolidates mix but also 
insures bond between binder and top courses. 








mile of 20-ft. wide roadway. Cloth drag insures uniform application. 
SAND (right) is then applied by spreader at rate of 6 Ib. per square 
yard to produce gritty, non-skid surface. 


Photos on this page by courtesy of Asphalt Institute 
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RESURFACING DRAG, with blades sym- 
metrical above center line, has been devel- 
oped by Pennsylvania Department of High- 


long. Screw projecting from center of drag 
(above) is end of pivot jack to raise drag 
from ground for turning. At rear of drag 
(right) are two adjustable rubber-tired 
wheels that can be lowered so as to raise 
end of drag clear of road surface when 
being sowed to new jobs. Front end of 
drag is supported by chains from rear of 
truck body. In operation wheels are raised 
to allow drag to ride on side runners. 
Photos from SAMUEL ECKELS, chief 
engineer, Pennsylvania Department of 





DETAILS 


and Maintenance 





TWELVE WHEEL TRAILER, built by Nebraska Department of Roads 

and Irrigation, saves time in moving snow plows, tractors and heavy 

grading equipment. Flexibility in operation is obtained by two oscil- 

lating axles on rear and one on front end. Trailer can carry 50-ton 

load. Frame of scrap rail is hung low, 26 in. above ground, for 
easy loading. 





TO ELIMINATE SURFACE SCALING by removing laitance and also 

to roughen surface of green concrete pavement Illinois Division of 

Highways uses this special pull-broom equipped by Cleveland Form- 

grader Co. with adjustable holder allowing fibres to be set at 45-deg. 
angle with surface. 






Dimensions, 7 ft. wide by 16 ft. 


Highways. 
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FOR CLEANING TRAFFIC LINES on pavements California's Division 
of Highways developed this machine which delivers solution of meta- 
silicate through center of revolving brush which scrubs guide lines. 


CALCIUM CHLORIDE is sprayed by nozzle on newly laid brick pave- 
ment, prior to application of asphaltic joint filler, in order to destroy 
bond between excess filler and paved surface, thus allowing asphalt 
that does not penetrate into joints to be easily removed and used again. 
This practice not only insures clean finished brick surface after filling 
joints, but also prevents waste of bituminous joint filler. 














S A PRACTICAL and econom 

ical means of advancing the 
opening date of the last link 

in an important super-highway viaduct 
on State Route 29, crossing several 
streets and a railroad in Newark, N. J., 
the New Jersey State Highway Com 
mission agreed with the contractor, the 
P. T. Cox Contracting Co., of New 
York City, to pay the additional cost of 
using high-carly-strength cement in 
stead of ordinary portland cement on 
the last four steel girder spans to be 
concreted. Substitution of high-early 
strength cement permitted the forms to 
be stripped after 3 days, instead of after 
14, thus gaining 11 days on each of the 
four spans. In this way, without build 
ing additional forms or deviating from 
the specified design, the contractor's 
revised progress schedule provides for 
section this 


completing the viaduct 


month, instead of 2 to 3 months later. 


TWO TOWER-PAVER 
UNITS place 8,500 cu. 
yd. of superstructure 
concrete in viaduct sec- 
tion 1,800 ft. long. At 
one point, conditions 
force two units to work 
on same side of viaduct. 
Ordinarily they are on 
opposite sides, 


The section now being completed 
has a length of about 1,800 ft., made 
up of 30 concrete beam spans and nine 
stecl girder spans. Stecl spans average 
about 75 ft. in length, and concrete 
spans about 40 fe. The viaduct carries 
a 40-ft. roadway and two 2¥,-ft. side 
walks. Two ramps, each about 500 ft 
long and 18//, ft. wide, rise on both 
sides of the structure 

A stable foundation for the 38 con 
crete bents of the present contract sec 
tion is provided by 1,800 timber piles 
and 500 precast concrete piles. Foot 
ings placed on the piles required 3,700 
cu. yd. of concrete, and the superstruc 
ture called for 8,590 cu.yd., exclusive 
of 4,800 lin.ft., 


girder spans require d 950 tons of struc 


of balustrade. The stecl 


tural stecl, and the heaviest girder, 92 
fe. long, weighed 26, tons. Reinforce 
ment for the concrete amounted to 
1,000 tons 
Construction Schedul 


ing its estimate the P. T. Cox Contract- 


In prepar- 


ing Co. had worked out a construction 
schedule which called for starting ope- 
rations not later than April 3, planting 
the job heavily, and completing the 
work by Jan. 1, three months in ad 
vance of the probable completion date 
permitted by the contract allowance of 
215 working days. Because of delay in 
signing the contract, actual excavation 
did not begin until April 26, and the 
schedule could not be executed as 
planned 

By the middle of November, with 
the work about 6 per cent ahead of the 
state requirements but somewhat b« 


hind the contractor's original schedulc 


Page 46 












eT 





oh. ~-—\ 


if 


_— 
+ 





it was apparent: (1) that the concrete 
spans could be completed by the first of 
the year; (2) that construction of the 
stec! span would extend 2 to 3 months 
beyond this date. The contractor pro- 
posed several methods by which the 
work on the steel spans could be speed 
ed and the entire structure completed 
early in the new year. These methods 
were: (1) to build a complete form 
system for the four steel girder spans 
remaining to be concreted; (2) to 
Gunite the girders of these spans and 
to concrete the deck slabs only; or (3) 
to use high-carly-strength cement on 





HIGH-EARLY- 


STRENGTH 






the four spans, thus speeding the form 
stripping and making it possible to use 
the same set of forms four times within 
a brief period. The first proposal was 
ruled out because of the cost, the sec- 
ond was unsatisfactory because the 
Gunite protection would not add suf- 
ficient strength to the girders, and the 
third was accepted because it was eco- 
nomical in cost and satisfied all design 
requirements. 

Ouick-Hardening Concrete—For the 
four steel spans, which contain a total 
of 42 girders, the contractor purchased 
about 2,300 bbl. of Incor high-early- 


early opening of viaduct. 


CEMENT 
dvances Opening of 
Highway Viaduct 


strength cement in paper sacks. The 
concrete for these spans was propor- 
tioned on the same basis as that for the 
rest of the superstructure, the propor- 
tions being 1:1.61:3.5, with a cement 
factor of 6.55 sacks per cubic yard 
Each batch contained 7 sacks, or 658 
lb. of Incor cement, 2,480 lb. of 3/,-in 
gravel and 1,054 lb. of sand. The 
batches were mixed in 1-yd. pavers, 
were hoisted in towers attached to the 
mixers and were distributed by chutes 
to the deck, where the concrete was 
vibrated in place. 

Several advantages in addition to 
quick hardening resulted from the use 
of high-early-strength cement. Con 
crete containing this cement generated 
greater heat than concrete made with 
ordinary cement and-required less pro 
tection during the first 24 hr. after 
being placed. During the 24 hr. fol- 
lowing one pour of 400 yd., the tem- 
perature dropped to 9 deg. F. A cover- 
ing of canvas tarpaulins over the deck 
slabs retained the heat in the concrete 
overnight. On the following day work 
men installed wood-burning salaman 
ders on the ground under the span and 
hung tarpaulins on the windward side 
to shut off the draft. These devices 
served to protect the concrete during 
the critical 48 hr. following placement 

Another effect of the finely ground 
high-early-strength cement was to 1n 
crease the plasticity of the mixture 
Workability of the concrete was im- 
proved by substitution of high-earl) 
strength cement, even with a reduced 
water-cement ratio. This improvement 
in plasticity facilitated placement by 
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towers and chutes and greatly dimin- 
ished the need for vibration. 

Construction Procedure — To take 
care of hard driving conditions at 
the site, the Linde-Grifhth Construction 
Co., of Newark, which was awarded a 
subcontract for the installation of the 
piles, obtained a special McKiernan- 
Terry steam-hammer to drive the 500 
precast concrete piles from 30 to 60 ft. 
long. This hammer was operated ia 
the 72-ft. timber Icads of an ordinary 
skid rig. The hammer had a ram weigh- 
ing 5,000 Ib., and the total weight of 
the unit was 14,000 Ib. It was capable 
of delivering nearly 100 blows per 
minute with a force of 17,500 ft.-lb. 
per blow. 

To mix and place rapidly the con- 
crete in the bents and deck of the struc 
ture the contractor equipped the job 
with two l-yd. tower-paver outfits, a 
Smith and a Rex, with a third Footc 
mixer in reserve. Ordinarily the two 
paver outfits, equipped with towers 55 
and 59 ft. high, operated on opposite 
sides of the viaduct. They were sup- 
plied with aggregate by four-batch 
trucks which hauled about 4 mi. from 
a commercial plant which gave excel- 
lent service. 

Forms and Falsework—All super- 
structure forms were made with 60,000 
sq.ft. of 9/16-in. plywood, which was 
re-used seven or eight times. Rectan- 
gular panels, such as those for the deck 
slabs, were ordered cut to size and 
chamfered as required in the mill on 
the Pacific Coast. These panels werc 
fastened to jacks or studs of the sup- 
porting frame by light tacking with 
No. 4 nails and were casily stripped for 
re-use. As the job progressed, the large 
panels were usually cut into smallet 
SIZCS. 

Richmond “Tyscru’’ form tics were 
used for the concrete bents and for the 
beam and curb forms of the concrete 
spans. On the steel girder spans, the 
girder soft and side forms were ticd 
with similar devices. To support the 
girder soft forms, the contractor em- 
ployed bent double-end lags which 
passed through holes in the girder 
webs. These lags were linked by soft 
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VIADUCT SECTION 1,800 ft. long 
consists of 30 concrete beam spans 
and nine steel girder spans. Ramps 
rise on both sides of viaduct from 
heavy-trathic street passing beneath 
structure. 


FLEXIBLE-SHAFT VIBRATOR driven by electric motor consists of 
eccentric weight rotating at high speed inside metal tube at end of hose. 
Device is submerged in concrete to produce internal vibration. 





TOWER-PAVER VERSUS CRANE-AND-BUCKET. Competition in 
placing concrete between two types of equipment at end of 1-day test 
gives advantages to tower-paver outfit. 





wire tics to lag bolts which supported 
the wales of the soffit form, as shown 
by the drawing. 

Forms for the concrete spans were 
supported by 8x8-in. timber posts 
spaced on 10-ft. centers in two direc- 
tions. By using posts of this size, the 
contractor reduced the number required 
and correspondingly decreased the la- 
bor of installing and removing sills 
and posts. 

Sufficient plywood and other lumber 
was available to form thirteen complete 
concrete spans. The contractor's gen- 
eral plan contemplated completing the 
concrete spans before diverting the 
lumber and plywood to use on the steel 
girder spans. This plan was followed 
fairly closely. 

Concrete Vibration—All superstruc- 
ture concrete was consolidated by Viber 
flexible-shaft vibrators driven by elec- 
tric motors. The motor of each unit 
was connected to the vibrating element 
by means of a rotating core inside a 
flexible tube, usually about 12 ft. long. 
The vibrating element itself consisted 
of a tube 18 in. long and 1 7/16 in. or 
2¥% in. in diameter (both sizes were 
used on the viaduct) containing an ec- 
centric weight which was rotated at high 
speed by power transmitted through the 
flexible shaft. These vibrating units 
were interchangeable on the flexible 
shafts. In consolidating concrete by 
means of the vibrators, the operator of 
the equipment submerged the vibrator 
and as much as necessary of the flexible 
shaft in the freshly deposited concrete. 
setting up an internal vibration which 
increased the plasticity of the mixture 
and caused it to flow readily into all 
parts of the forms. This method of in 
ternal vibration was used in all parts 
of the structure except the incasement 
of the steel girders, where the obstruc- 
tion of reinforcing steel made it impos- 
sible to insert even the 11/,-in. vibra- 
tors. To vibrate this concrete incase- 
ment, the contractor devised a clamp 
by which the vibrator could be attached 
to the outside of the forms. 

To strike off the deck slabs to grade, 
the contractor utilized vertical threaded 
pins to support screed boards on which 
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FORMS for fascia beam of concrete 
span. Beam, deck and sidewalk are 


cast integrally. Note  strap-iron 
chairs supporting curb forms on 
both concrete and steel spans. 


the screeds operated. The lower ends 
of the threaded pins screwed through 
the plywood form lining into the form 
jacks. To each vertical rod a bracket to 
hold the screed board was fastened by 
a set screw. 

For the curb forms along the inner 
edge of the sidewalks, which were cast 
integrally with the deck, John Kinney, 
contractor's engineer on the project, 
designed a simple chair support. This 
chair was a piece of flac steel bent to 
the proper shape to carry the ¢ urb form 
at the desired height, and fastened by a 
screw at one end to the plywood and 


the form jack 


of 
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FASCIA GIRDER of steel span is 
incased in cast concrete, except on 
inside face of web. Bent girder-ties 
inserted through holes in web sup- 
port soffit form. Deep studs of side 
form are tied to girder web. 


Contractor's Organization — A 
smoothly functioning organization, in 
which authority and responsibility were 
definitely delegated, was largely re- 
sponsible for the rapid progress of the 
work. The heads of the company placed 
complete confidence and responsibility 
in the field men and cooperated with 
them to the fullest extent. As a result 
of this policy, the superintendent was 
in absolute charge of the project and 
was solely responsible for its success. 
He, in his turn, was equally carcful to 
respect the authority of the general 
foreman and sub-foreman. Orders, crit- 
icisms and suggestions were given by 


~ 


FOUR-BATCH TRUCKS deliver dry batches from commercial plant 


t tower-paver outfits 


Two units place up to maximum of $45 cu.yd 


per day in deck 
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the supefintendent only to these men 
and, in fact, were transmitted, except 
in emergencies, only through the gen- 
eral foreman. In this way, each fore- 
man’s authority was built up and main- 
tained, and each workman recognized 
but one boss, whose word he knew 
to be law. 

Nearly every day a meeting of the 
general foreman and the sub-foremen 
was held in the superintendent's office. 
At these mectings, the plans for the 
next day or two were discussed and the 
conferees decided upon any shifts of 
workmen. The following morning, the 
timekeeper told the workmen, as they 
checked in, where they were to report 
for work that day. Special meetings 
were held on the days preceding large 
concrete pours. At such a meeting, the 
general foreman and the concrete fore- 
men, with the superintendent, would 


THREADED STEEL PIN (below), 
screwed into form, supports in 


attached bracket guide board on 
operates. 


which strike-off screed 





























WOOD PANEL with metal boxes 

screwed to it serves as major part 

of form for cast-in-place balustrade. 

Outside form panel is held in place 
by ties. 


make out a list of the men available and 
required and would assign each man to 
his job for the following day. These 
men were instructed to check in before 
6 o'clock in the morning, when they 
were informed of their duties for the 
day. The skips of the two mixers went 
up at 6 o'clock precisely, and the con 
creting organization had an excellent 


start on the day's run. Skillful organ 





izing of this kind easily took care of 
concrete placements in the deck, averag. 
ing 300 yd. per day, and placed a maxi. 
mum volume of 535 yd. in one day of 
slightly less than 10 hr. with two 
mixers. 

Special Items of Construction—Two 
stcel girder spans, each about 75 ft. 
long, carry the viaduct across Freling. 
huysen Ave., where a concrete bent was 
constructed in the center of the busy 
thoroughfare, between two trolley street 





A. E. LEE (left), resident bridge 
engineer, and JOHN G. ENGLISH, 
superintendent. 


car tracks. Sceel for these and for seven 
other girder spans of the viaduct section 
was fabricated and erected by the Mc 
Clintic-Marshall Corp. On two nights 
the Public Service Corp. of New Jersey 
suspended service on Frelinghuysen 
Ave. between 1:00 and 5:30 a.m. to 
permit erection of steel. The fascia 
girders of these two spans and of the 
two spans adjoining them were covered 
on the outside with gravel concrete 
placed in forms, but the rest of the 
exposed steel was given a protective 
coat of rubbed Gunite by the National 
Gunite Co., of New York City, under 
a subcontract. 

For the 4,800 lin. ft. of cast-in-place 
balustrade on the viaduct, concrete was 
delivered by truck mixers. A combina- 
tion of wood panels and metal inserts 
attached by screws was used as forms 
for the balustrade between piers of the 
railing. A 2-in. surface course of sheet 
asphalt was placed on the deck of the 
viaduct. The viaduct ramps have a con- 
crete wearing surface. 

Su pervision—Under the general di 
rection of Morris Goodkind, bridge 
engineer for the New Jersey State 
Highway Commission, construction of 
the viaduct was supervised by A. E 
Lee, resident bridge engineer. 

For the P. T. Cox Construction Co., 
P. T. Cox is president and D. A. Hunt 
ley is vice-president in charge of all 
projects. John G. English was super 
intendent in charge of the construction 
of the viaduct. The contractor 
responsible for setting construction 
lines and grades on the project, and this 
work was performed by John Kinncy, 
engincer. Michael Dorsey was foreman 


was 
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HOT ASPHALTIC MIX 
Laid During Winter Weather 


NDER normal . conditions in 
Ohio the construction of all 
bituminous pavements is rush- 

cd to completion or is discontinued in 

advance of actual winter weather. Tem 
perature limits at which such work 


could be performed has been a provi- 


sion of standard specifications since the 


of . 
: ~ 
WIDENING STRIP, extending ex- 
isting 16-ft. highway to 20 ft, is of 
7'/,-in. thick bituminous construction 
laid in four courses upon a bottom, 
or insulating course of limestone or 
slag screenings, 154, in. thick. The 
insulating course prevents subgrade 
from penetrating base mixture and 
breaks capillary action of subgrade 
soil. 


inception of this type of pavement. The 
present emergency facing our nation, 
however, makes it imperative that a 
maximum amount of public work be 
continued throughout this winter sea- 
son. Many contracts have been let with 
completion dates set with this end in 
view, 

Development of modern cquipment 
for the construction of hot-mixed as 
phaltic concrete pavement has donc 
much to extend the working scason by 
making it possible to transport, spread 
and finish hot compositions in a very 
short cycle of operating time at greatly 
lower air temperatures. 

Early in September the firm of Mc- 
Kechnie-Peirce Co., of Toledo, was 
awarded a contract for widening and 
resurfacing 7.6 mi. of present 16-fc. 
concrete pavement with hot-mixed, hot 
laid asphaltic concrete to 20-ft. and 30- 
tt. widths on the Toledo-Chicago road, 
State Route 2, just west of the Toledo 
corporate limits in Lucas County. The 
S. E. Johnson Construction Co., of 
Toledo, was engaged to furnish and lay 


— 


_ ae ays 


all material included in the bituminous 
pavement items. 

Asphalt Equipment Insulated — To 
meet specifications and to place equip 
ment in shape for winter work the as- 
phale plant was rebuilt and all equip- 
ment was insulated where possible. 
The rebuilding of the plant was per 
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sides and bottom, and cquipped with 
extra heavy canvas covers, thoroughly 
fastened on all sides to exclude any 
wind. Three methods of insulating che 
beds were used: stecl linings with air 
space; wood lining; and stecl lining 
with '/,-in. asbestos board filler, the last 
method being the most efficient. After 
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By HARRY A. SPARKS 


Assistant Engineer 
Burean of Construction 
Ohio Department of Highways 


placing a Yy-in. sheet of asbestos be 
tween the 14-in. floor plate and the Vy 
in. top plate. The use of oil on this 
plate was also climinated 

Sufhcient tarpaulins are kept on the 
job to cover any mixture that may bx 
dumped on the board or that has been 
struck by the finishing machine prepar 
atory to rolling. Other tarpaulins arc 
kept ready for use to be hung on stan 
dards for wind breaks where the opera 
tion of spreading is being carried on 
with high winds blowing 

In shoveling the mixture from the 
dump board care is exercised not to 
deposit the material over a greater area 
in front of the finishing machine than 
is necessary. As the spread courses cool 
much more rapidly at this season of th 


/ 








DUMP BOARD measuring 6x11 ft. is supported by 5-in. I-beam stringers forming runners on which 3- w 4 


formed by the Hetherington & Berner 
Co., of Indianapolis, Ind. This remod 
eling consisted of completely clectrify- 
ing the plant, and of installing four 
compartment storage bins for cold ag 
gregatc; a Jeffrey mechanical apron 
feeder ; 2,000-Ib 
steam-jackcted pug-mill mixer with new 


larger screens; a 
design of stcam-jacketed gate; a bot 
tom-discharge, non-tilting, stcam-jack 
ected asphalt weigh-bucket; Fairbanks 
springless dial scales and a time-clock 
for controlling both dry-mixing and 
total mixing periods 

All cruck beds were insulated on four 
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ton load is pulled forward by truck. 


several days’ use of the insulated beds, 
some trouble was encountered with as 
phale cement flushing to the top of the 
loads at the end of the 20-mi. haul 
Oiling of the beds was reduced to a 
minimum, which materially lessened 
the trouble. All oiling was later clim 
inated and no further excess of asphale 
cement was noted, With a properly 
insulated bed the hot matcrial will clean 
itself upon dumping without the use of 
any agent for that purpose. 

Special Dump Board — Further to 
conserve the heat in the mixture, a spe 
cial dump board was constructed by 


year, the rolling procedure can be car 
ried on in close proximity to the spread 
ing Operation. 

Tam ping and Finishing—The tamp 
ing of all courses inaccessible for roll 
ing is diligently performed by power 
tamper. The tamper used was manufac 
tured by the Cleveland Trencher Co 
the weight of ram and operating speed 
are adjusted to give cach square foot of 
area sufhicient blows to equal 1,000 ft 
Ib. Density of compacted courses tamp 
ed in this manner is equal to that ob 
tained by rolling 

The finishing machine is a standard, 
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COMPACTION is done with special mechanical tamper. Weight of ram and operating speed are adjusted to give each square foot 
of area enough blows to equal 1,000 ft.-Ib. 


single-screed model made by the Blaw 
Knox Co., of Pittsburgh 
is especially designed for bituminous 


The s reed 


work, with tilting adjustment and con 
struction to withstand the application 
of heat for the spreading of hot mix 
tares Special strike-off plates in four 
sections have been provided with com 
pensating springs to enable the plates 
to “ride” any high sections of the old 
base that may project above the level 
of the course being spread. This device 
provides a method for the laying of 
the “wedge, or leveling, course with 
a degree of accuracy not previously 
obtained 

In the earlicr use of the finishing 
machine for the spreading of the wear 
ing course i€ was necessary to Operate 


the machine over “compression plates 


10 ft. or more in length and of ch 
proper thickness to finish the surface to 
grade after compaction. Forty to fifty 
lineal feet of plates had to be used on 
cach side-form or support; besides be 
ing iftconvenient two or more men were 
required to handle them. During the 
previous season “compression dollics” 
were developed for greater convenience 
and accuracy. These consisted of a 
light, low carriage with flanges on two 
sides to span the form or concrete curb 
and supported by hardened rollers, for 
ward and back. The screed oscillates 
on the surface of the dolly which is kept 
well oiled. An extended arm attached 
to the frame of machine propels the 
dollies by pushing. 


Charles Johnson, superintendent for 
the contractor, constructed a very sim 


FINISHING MACHINE has strike-off plates in four sections (below) 

with indicating pointers at end of each section so that height of plates 

can be observed under operation. SLIDING SHOES (right) are pulled 

along on forms by finishing machine to adjust depth of wearing course 
for subsequent compression to finished grade by rolling. 
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ple substitute for the dolly in the form 
of sliding shoes. The shoes are of 
wedge section and the pitch angle ts 
such that the proper tilt of the screed 
is maintained. These “compression 
shoes” are pulled rather than pushed. 
The accompanying illustrations show 
the shoes in position and removed. The 


adjustment for depth of the course is 
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obtained by lengthening or shortening 
the link between shoe and projecting 
arm. 

Two torches with fuel tank are per 
manently attached to the finishing ma 
chine and are indispensable for the 
heating of the cold side of all joints 
preheating the screed, and cleaning of 
all hand tools. 
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Bituminous Courses—The plans pro 
vide for all widened and full-width 
sections to be constructed in five courses 
as follows: 1-in. wearing course; 1-in 
binder course; 21/-in. leveling course ; 
3-in. base course; 134-in. insulation 
course (of limestone or slag screen 
ings). 

In full-width construction all of the 
bituminous courses are struck with the 
finishing machine. In the widened sec- 
tions the insulation and base course arc 
spread by hand methods. 

Bituminous work on this project in 
cludes 82,622 sq. yd. of asphaltic con- 
crete surface course, 10,417 tons of base 
and leveling course mixtures, or a total 
of 18,679 tons. 

The bituminous construction was 
started Oct. 19. The contractor to date 
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STEAM JACKET is provided for 
asphalt weigh-bucket of non-tilting 
type. Bucket has novei valve, open- 
ing full width of bucket. Gate and 
valve chamber also steam-jacketed. 


Dec. 2) has produced 7,205 tons, or 
an average of approximately 24 tons 
per hour. The weather has been mostly 
minimum temperature 20 
deg. F. and maximum 90 deg. F. Snow, 
ice and rain have been the most fre 
quent cause of delay. 

Samples for Test—Compacted sam- 
ples for the determination of weight 


unsettled 5 


and density of the several mixtures arc 
taken at frequent intervals in the fol- 
lowing manner: In preparing samples 
of the base and leveling courses steel 
pans, 2 ft. square inside dimension and 
of a depth slightly less than the thick 
ness of the course, are placed upon the 
insulation of the base course and filled 
with the composition when the course 
is being laid. After the sample has 
been compacted in the same manner as 
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CROSS SECTION of pavement with side forms removed shows uniform 


a 


8-in. thickness of bituminous construction and perfect bearing on 15/4 in. 
insulating course of screening at bottom. 


the course being constructed it is re 
moved and sent to the testing labora- 
tory for measurement and computations. 


Ce 


Samples of the succeeding courses 
are prepared in a different manner. 
Here a 30x30x14-in. steel plate is bed- 


4 
aS 


eed OA) 


TIME LOCK DEVICE at asphalt 

plant controls both dry-mixing and 

total mixing periods. Mechanical 

batch counter registers release of as 

phalt bucket. Springless dial scales 
do the weighing. 


ded with the roller upon the leveling 
course, the location accurately witnessed 
and the construction procedure con 
tinucd to the completion of the wearing 
course. After final compaction the plate 
and sample are removed and forwarded 
to the laboratory to be sawed to true 
dimensions and measured and com 
puted in the same manner as pan sam- 
ples. 

Personnel—The work described was 
done under the direction of O. W 
Merrell, director of highways; Elmer 
Hilty, chief engineer of construction; 
R. T. Wisda, division deputy director ; 
and Fred W. Stopher, assistant division 
engineer. The project was supervised 
by Earl F. Scrubb, acting resident en 
gineer 


ASPHALT PLANT of S. E. Johnson Construction Co. rebuilt to meet Ohio specifications for winter work. All equipment 
is insulated where possible. Four-compartment bins are provided for cold aggregate. Equipment includes mechanical feeder 
and steam-jacketed pug-mill mixer. 
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Widened Road Resurfaced With Granular | 
NON-SKID TOP 


N 1923 
fr. in 
Highway No. 80, between Grand 


>} a concrete pavement Y 
width was buile on U. S 
Saline and Fruitvale, Texas. This pave 
ment was constructed with the idea of 
widening it to 18 ft. at a future date, 
but was built with thickened edges 
The specification called for 1:2:3Y% 
Wooden 


ausing poor alignment, incqualities im 


concrete forms were used, 
width, and edges which were not ver 
tical. The concrete, which had to be 
torn out in some sections, was of exccl 
lent quality, Late in 1932 a contract 
was let to the Central Bitulithic Co., of 
Dallas, for widening this road to 20 ft 
and resurfacing with asphaltic concrete 
(modified Topeka) with granular, or 


non skid’ surface 


FORMS SET for base widening. 
Original 9-ft. width of old concrete 
road is extended to 20 ft. 


The old slab had cracked considera. 
bly. On some sections there was pro 
nounced curling, so that joints were 
from 4 to 6 in. higher than the lowest 
places in adjacent slabs. The crown of 
the old slab varied from 0 to 6 1in., a 
variation probably caused largely by 
settlement and warping. An attempt 
was made to level the old pavement by 
the use of a mud jack, but this plan was 
abandoned when it caused additional 
cracking. Some portions, particularly 
on vertical curves where grade changes 
were necessary and where there was pro- 
nounced curling of the slab, were torn 
out entirely. On other sections the sur- 
face of the old pavement was brought 
to the proper grade with a leveling 
course of asphaltic concrete similar to 
the new surface course 
Base — A base 
course 11 ft. wide was constructed ad 
jacent to the old 9-ft. slab. Original 
plans called for a 1'4x12-in. mono- 


Concrele concrete 


lithic header curb on the new base and 
a new curb 12 in. deep along the old 
slab. This plan was modified to elim 
inate both curbs and provide for gravel 
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MACHINE FINISHING prepares widened concrete base (at right) to 
receive asphaltic concrete non-skid surfacing. 


shoulders to be constructed after the 
surfacing was completed. 

The plans called for expansion joints 
of 1-in. minimum and 2-in. maximum 
width, spaced not to exceed 192 ft. 6 
in. These joints were filled with a mix- 
ture of sawdust and asphale, but they 
did not prevent cracking of the new 
base slab between joints. The joints 
caused trouble with the surface, particu- 
larly where 2-in. joints were construct 
ed; 1-in. joints caused less trouble. It 
has been suggested that better results 


might be obtained without expansion 
joints where concrete base is constructed 


in warm weather, particularly where a- 


more spongy concrete is used. 

The new 9-6-9-in. concrete base 
course was laid upon 12 in. (loose 
measurement) of local sand, with thick- 
ened edges both on the outside and 
against the old concrete. As the old 
concrete slab had a smooth, slick sur- 
face, the new base was finished smooth 
with a regular finishing machine. No 
attempt was made to roughen the sur- 


si of 


face of the new base for better bond. 

Leveling Course—V ariations in align- 
ment and grade of the old slab made it 
necessary to lay a leveling course of 
asphaltic concrete on the old slab be- 
fore the surface course was laid. Regu- 
lar steel forms were set to finished 
grade along the edge of the old slab. 
They were set as close as possible to the 
face of the slab without bending form 
lengths and were securely braced. In 
some places there was as much as 1 in. 
open space between the form and the 
face of the slab. This caused an over- 
hang of the leveling course and surfac- 


ASPHALT SURFACE (left) being 
laid on concrete base of Texas road 
widened to 20 ft. Material is fin- 
ished by machine (in background). 





+AR 
. > 
* 
a a 
oe 
. ~~ 
* 


FOR WIDENING BASE of old 9- 

ft. road, subgrade is prepared and 

forms set for additional 11-ft. of 
concrete. 


ing material and some loss of the as- 
phaltic mixture which would not have 
occurred had there been a header curb. 
This overhang of the leveling course 
was cut down first by painting a strip 
1 fe. in width on the edge of the base 
with cutback asphalt, and later by paint 
ing the whole base in the same manner. 
The cutback asphalt was produced on 
the job by mixing 50 per cent of gaso- 
line and 50 per cent of 50-60 pene- 
tration asphalt. It was applied at the 
rate of 0.07 gal. per square yard with 
regular squeegee carts. It prevented 
the leveling course from creeping un- 
der the roller on the smooth base. 

The leveling course was laid to a 
grade 1)/, in. below the finished sur 
face. Due to variations in grade of the 
old slab the thickness of the leveling 
course varied from 0 to 6 in. Where 
the thickness was more than 2 in. it was 
laid in two courses. Each course was 
rolled with a three-wheel 10-ton roller 
except immediately against the forms, 
where a 5-ton roller was used. Particu 
lar attention was paid to the smooth 
ness of the leveling course. Whenever 
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possible the leveling course was laid the 
day before placing the surface course. 

Surface Course—Both layers of the 
surface, totalling 114 in. in thickness, 
were laid with an Ord finishing ma- 
chine. Steel forms were carefully set 
lg in. below the finished grade so that 
rollers could give the edges complete 
compression without riding the forms. 





NON-SKID SURFACING is spread 
and leveled off with mechanical 
finishing machine. 

The rear screed and tamp were aban- 

doned, only the front or strike-off 

screed being used. The screed was 

5/16 in. above finished contour with 

the exception of 18 in. at each end, as 

the screed shoe rode on the forms. 
Steel plates ¥4 in. thick were provid- 


SPECIFIED AND ACTUAL SCREEN ANALYSES (PER CENT) 


Passing 144-in., retained on Y4-in. screen 
Y4-in., . 10-mesh 

Total retained on 10-mesh 

Passing 10, retained on 40-mesh 


40, vt “  80-mesh 
- - “ — “™ 200-mesh 
“  200-mesh 


Bitumen soluble in carbon disulphide 


BEFORE FINAL ROLLING the granular top surface was straight- 
edged to detect irregularities in grade. 


ed with welded studs and nuts that 
could be quickly bolted to the bortom 
of cach screed shoe and ride on the 
forms, raising the entire screed ¥% in. 
As the machine backed up to spread the 
granular mixture for the non-skid sur- 
face these plates were quickly attached, 
causing no delay in normal operations. 
The modified Topeka mixture was 
dumped on the base from trucks and 
shovelled by hand against the face of 
the screed, particular care being taken 
to keep a uniform roll of the mixture 
in front of the screed. When three 
loads of the modified Topeka mixture 
had been laid, the material was lightly 
rolled. 


The screed was then backed up, 


raised, cleaned, and one load of the 
granular surface was screeded on in the 
same manner. The whole surface was 
then thoroughly rolled, by both 10-ton 
and 5-ton rollers, parallel to the axis 
of the road and at an angle of 45 deg. 
Some hand spreading of the granular 
second course surfacing was required 
near the edges of the road. 

It was found that the modified To- 
peka mix worked best at a temperature 
between 325 and 350 deg. F. Any 
laying of the granular surfacing under 
340 deg. F. proved unsatisfactory and 
it worked best at a temperature between 
350 and 400 deg. F. 

The greatest possible care was taken 
to obtain a smooth wearing surface. 
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Modified Topeka (% ) 


Granular (%) 


Specified Actual Specified Actual 
5-10 6.6 0-40 7.0 
15-22 21.8 25-75 61.9 
25-32 _— 65-75 — 
Te22 15.4 3-10 5.0 
1-14-34 25.1 6-12 8.3 
11-25 16.6 3-6 6.6 
7-12 7.0 5-7 5.6 
7Y-11 7.5 5-7 5.6 


the finishing machine in continuous 
operation. As the finishing machine 
worked much better with a hot screed 
a larger mixing plant would have made 
the finished surface even smoother 
Specified and actual screen analyses 
for modified Topeka and granular sur- 
face mixtures are given in the accom 


panying table. 
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COMPACTION of asphaltic con- 

crete is obtained by rolling parallel 

to axis of road and also at angle 
of 45 deg. 


GRANULAR TEXTURE (left) of 
finished surface prevents skidding 
by motor vehicles. 





DIAGONAL JOINTS are formed between days’ work on asphaltic- 
concrete surfacing. 


The leveling course was laid carefully 
to grade as were the modified Topeka 
and granular surfacings. The maximum 
of cross rolling was employed and the 
whole surface carefully straight-edged 
to ascertain where additional rolling or 
cross rolling would make it smoother. 

The plans called for a 11/,-in. com- 
pacted thickness of the asphaltic wear- 
ing surface, including the granular sur- 
facing. The high density obtained re- 
quired from 158 to 160 lb. per square 
yard to obtain this thickness, of which 
approximately 39 Ib. per square yard 
was the granular surfacing mixture. 
The mixing plant used on this job had 
a capacity of approximately 200 tons 
per day. This was noc sufficient to keep 


Materials—The sand used was a com- 
bination of local sands from two pits 
The stone was shipped from a crushing 
plant about 200 mi. from the site of the 
work. The asphalt used in both level 
ing course and surface was Texaco No. 
54 paving cement. 

This job presented several difficulties 
in construction, principally caused by 
the variations in grade and line in the 
old concrete slab and the laying of the 
granular surface with the concrete fin 
ishing machine. 

Personnel—For the State highway 
department on this work S. J. Treada 
way was engincer in charge, J. N. Rob 
inson, assistant enginecr, and L. H. 
Durst, chief inspector. 
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A Page of Personalities 





R. H. BALDOCK is the 

newly appointed state 

highway engineer of Ore- 

gon, succeeding Roy A. 
Klein. 


O. S. WARDEN, chair 
man of the Montana High- 
way Commission, was 
elected to the presidency 
of the American Associa 
tion of State Highway 
Officials at its recent an 
nual convention 





RECIPIENT OF HIGHWAY AWARD. Upon James H. 
MacDonald, treasurer: of the American Road Builders’ 
Association and former State Highway Commissioner of 
Connecticut has been conferred the George S. Bartlett 
Award “for outstanding contribution to highway progress.” 
The presentation was made last month at the annual meet- 
ing of the Highway Research Board which, with the 
American Association of Highway Officials, the American 
Road Builders’ Association and the National Research 








W. O. SNYDER was recently ap Council, selected Mr. MacDonald as the candidate for 

pointed chief engineer of the Ken recognition. The Award was established in 1931 by a MORTIMER W. SMITH was re- 

tucky Highway Department to fill group of the friends of George S. Bartlett as a means of cently named chief engineer of the 

vacancy created by the resignation perpetuating the spirit of friendship and helpfulness which West Virginia State Road Commis- 
of H. D. Palmore he brought into his work in the highway field. sion, succeeding C. P. Fortney. 





A. G. C. EXECUTIVE COMMITTEE meets to discuss this year’s budget. Contractors and staff members of Associated General 
Contractors of America are, from left to right: (seated) E. J. Harding, managing director; Col. G. B. Walbridge, Detroit: 
B. L. Knowles, Worcester, Mass.; H. P. Treadway, Kansas City, Mo.; A. C. Tozzer, New York, president; A. P. Greensfelder, 
St. Louis, Mo. (Standing) E. J. Brosnan, auditor, A.G.C.; H. J. Kirk, staff member; C. S. Embrey, staff member; W. G. Luce, 
New York; David J. White, Boston; A. E. Horst. Philadelphia; Richard Hopkins, Albany, N. Y.; H. E. Foreman, staff member. 
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Wherever the public works program is going for- 


ward you will find Rex Construction Equipment 






on the job — in fact, you will find it on the job 






more often than any other —on roads, bridges, 






dams and locks, wherever there’s concrete .. . 





plete ilt armeritin 
Line Bu The Bridge Builder’s Special Pump—the 6” Rex 
Speed Prime Pump pumping 90,000 gallons per hour 
for Co ncrete at Omaha, Nebraska. 

The Rex Road Maker— the Rex Big Drum Paver 


Mixing, Placing cutting the cost of concrete road construction. 
and Pumping 


The Bridge Builder’s Special Mixer 
pouring out concrete on a North 

Carolina Bridge Job. 

The Aggregate and Mixing Plant 

at Jones Island, Milwaukee, showing 

Rex Contractors Elevator and Bins and 

two 28S Rex Mixers. 






















CHAIN BELT COMPANY 

1664 W. Bruce St., Milwaukee, Wis. 
Please send me information on the 

Rex Bridge Builder’s Specials. 


Contractors: Before 
you buy before you 

i investigate the 
Rex “49ers the 49 
complete machines 
built for the contrac- 


~ 
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1 
i 
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i 
1 
1 
1 
I 
i 
I 
1 
1 
I 





v 


Pid 





CHAIN COMPANY : “ 
1664 WEST BRUCE STREET MILWAUKEE, WIS. rit 
REX CONSTRUCTION EQUIPMENT : <... 
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OWNS, counties and contractors buy the 
son 77''— because they can easily jus- 
tify the expense for one machine when it does 
the work of five. Few can afford a motor 
grader for highway maintenance, a DITCHING 
snow plow, and other machines for light “ 
ditching, scarifying and oil mix. But, in oe MIX 
one purchase the “Austin 77” covers all e 
these requirements. Every road contrac- 5 NOW 
tor and highway or municipal official can REMOVAL 
afford to make it the next machine on his 
equipment list—for its all ‘round usefulness. 
Let us explain in detail its “10 Points of 
Superiority”. Send the coupon below today. 

RA The Austin-Western Road Machinery Co. 


400 N. Michigan Avenue 
Chicago, Illinois 







TT 





o- + ERS o* 
ROAD Loree ; A 


SWEEPERS a SP Ri NKL ERS. 
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Franklin Place, Rockford, Il., was Tarvia-built in 1922. Top photo was taken shortly after construction; lower photo shows 
condition of the road today. Twelve years of service—and an enduring asset to the community. 
' ‘. . ons ,. . * 


Tarvia qualifies for all types of emergency highway work 


” 
authorized by the Federal Government. Whether it is a back 
country route to surface or widen, or a new modern, skid- 
safe trunk-line highway to build or maintain there is a right 
type and right price Tarvia for the job. Tarvia construction 
and maintenance are speedy and inexpensive, and local labor 


AT LOW COST and materials may be used. Ask the Tarvia field man. 


Meet us at Booth 136, Annual Meeting of American Road Builders 
Association, Stevens Hotel, Chicago, January 22-25, 1934. 


GOOD ROADS 


THE BARRETT COMPANY New York Chicago Philadelphia St. Louis Minneapolis 
Hartford Detroit Cleveland Boston Buffalo Columbus Milwaukee Providence Syracuse Birmingham Lebanon Toledo Cincinnati 
Baltimore Youngstown Bethlehem Rochester Portland,Me. THE BARRETT COMPANY, LTD., Montreal Toronto Winnipeg Vancouver 
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i those are which 
ENDURE... 


TN levee building, as in hundreds of other earth moving jobs, under 
every conceivable condition of climate, season and soil, Cletracs have 

set new standards of performance, of reliability, of low operating and 
maintenance costs—of endurance. The reason is found in the 22 exclusive 
features of advanced engineering design and construction obtained in 
Cletracs, and in Cletracs only. Below, a Cletrac 80 on the levee working 
in abrasive dirt and sand. Its track wheels and bearings are protected 
against wear by exclusive, improved dirt seals at every point and by a 
continuous system of lubrication from the inside ouf to every moving part. 








We make crawler tractors exclusively. Model 80, the world’s most vow- 
erful automotive unit, and models with horsepower rating 55-35-25-20. 


THE CLEVELAND TRACTOR COMPANY 


CLEVELAND, OHIO, U.S.A. \ '.—=,_ 





. inal 
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New 2’ Novo 


Injecto Prime 








Self Priming Centrifugal Pump 


10,000 G.P.H. 


SIZES 2" $18¢C 
—3"—4"—6" 




































This Novo 5” Three 
Stage Jetting Pump is 
proving the most suc- 
cessful method of jet- 
ting fills on State 
Highway Construction. 
Pump capacity 700 G. 
P. M. — 270’ bead — 
Operating 15 jets. 


These close up shots of suc- 
cessful jobs point out clearly 
how Novo Equipment can put 
your job over at a profit. 


Get the full details of the New 
“Injecto Prime” Self Priming 
Centrifugal Pumps. 


There is a full line of Novo Port- 
able Light Plants. 


All sizes of Builders and Dragline 
Hoists. 






This Novo 4” Double Dia or ng Pump is really pouring out the water 
from the footings on this bridge job. A real dependable and economical 
water handler. 


RIO ed 


THIS --< ~ 4 THE ms ~~ 4 WANT 


NOVO ENGINE COMPANY, 214 PORTER ST., LANSING, MICH. 
I've checked below the printed matter ta send me. Please send it to 









ant sca wissen nethGae ee eds ee Address . 
QO Novo Self Priming Centrifugal ( Novo Centrifugal Jetting Pumps. 
Pumps. © Novo Flud-Lite Ligh 
; ghting Units. 
Dewatering cofferdam on bridge job with a Novo 0) Novo Triplex Flud Oil Road i i 
4” Self ro Bolan Pi paling ew head — and Pumps. ieee: lt ae Suman 


throwing plenty of water. It bas the New Injecto Excavating Hoists. 


Prime Principle. 


0 Novo Pressure Pumps. 
0 Novo Diaphragm Pumps. CO Novo Hoists. 
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Use low cost “**)""« 
trouble-free 







jamous 


NATIONAL CARBIDE 


V-G LIGHTS 


National Carbide V-G Light 


About 8,000 « p. for 12 


hours on one 7 


Ib. charge of National Carbide. Easily 


handied by one man 
empty; 96 Ibs. full 





No. Y199 
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Weight 43 Ibs 


Left 

NATIONAL 
CARBIDE 

LANTERN 


Burns 8 brs. on 
single 8 oz. charge 
of Carbide. Easily 
filled and lighted 
Brilliant rear sig 
nal of red, bluc 
or green without 
extra charge 
Ideal for emer 
gency lighting 
alone the road at 
night 


Left 

National 
Carbide 

V-G Handy 
LIGHT 


Runs about $ 
hours on 11, Ibs 
of 14-ND Carbide 
and 5 qts. water; 
delivers about 
1500 ¢.p. Weighs 


only 37 Ibs. 
charged — very 
easy (© carry, 


and mighty han- 
dy for emergen 
cies 





Now—when every hour counts—when 
shorter hours and fatter pay envelopes must 
be balanced by increased efficiency on the job 
—you need a dependable, economical source 
of abundant light. 

Whatever size of National Carbide Light 
you use, you get most clear white light from 
least Carbide, without an ounce of waste 
matter, whether the Lights are used continu- 
ously or intermittently. You get long hours 
of clear white flame —no excess carbide in 
water to heat it up and make flame red. 

One big advantage of National Carbide 
Lights is their ease and convenience of re- 
charging with handy Carbide. Fresh Carbide 
is put in, in a few minutes. No wires etc., to 
connect or trip over. You can put these Lights 
anywhere. For all their tremendous light vol- 
ume they're lighter in weight—easily moved 
—yet not easily overturned. No harm done if 
they do tip over—just stand the Light up and 
it goes right on working. No burner troubles. 

There is a National Carbide Light for every 
purpose—and there is also National Carbide. 
making the nearest approach to sunlight 
known. It is available everywhere, always 
packed in the Red Drum, through National 
Carbide Warehouses and Distributors from 
coast-to-coast. 








Extension to x 100 
— Doubles the 
candlepower — 
Fastens anywhere! 











“Spending money for 
lighting is one sure way to 
save much more money 
in other directions.” 

Don't Skimp on Illumination—“To 
turn out as much work at night as 
during the day, you must make night 
work as nearly like day work as possi- 
ble,” a very capable superintendent 
often said. The thing most necessary 
to bring this condition about is proper 
light and plenty of it. The splendid 
modern floodlights come as near to 
making daylight at night as is possible. 
Lights should shine on everybody pos- 
sible so that they—and you—can sce 
what they are doing. 

Lighting systems should be as sim- 
ple and rugged as possible, consisteni 
with efficiency. On small or medium- 
sized jobs experts are not always avail- 
able to take care of generator troubles. 
The purchase of lighting apparatus and 
the proper placing of lights on the 
work are things of prime importance, 
and not a matter of buying just any- 
thing and then thinking that men can 


produce. 


Extract from article 
Construction Methods October 

























Write for complete 
information 


on the full line of V-G 
Lights, V-G Handy Light and 
National Carbide Lantern. A 
Light or Lantern for every kind 
of a job, also for railroads, tun- 
nels quarries, subways ,tele phone 
companies, municipalities. 


NATIONAL CARBIDE SALES CORP. 


LINCOLN BUILDING Opposite Grand 


NEW YORK 


Central 
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1934 LORAINS ARE MONEY- 


IN SIZES of 3/ YD. to 1¥% YD. 
THEY OFFER NEW FEATURES 





OUTPUT of UNIT IS INCREASED 
OPERATING COST IS CUT 





PROVED IN BASIC DESIGN 
THEY ARE TRULY 1934 IN OPER- 
ATION AND PROFIT-MAKING 

















STRENGTH « STABILITY vs WEIGHT— 


in which lies the secret of Thew’s 
basic Center Drive design. Thew 
believes capacities depend on sta- 
bility and strength rather than 
weight. Thew proves its belief 
with a balanced design (L-40 illus- 
trated) in which the weight of the 
machinery (extremely simple in 
itself due to Center Drive design) 
is located as far back of the cen- 
ter pin as possible to counter- 
balance loads lifted. Power, speed 
and frictions are not dissipated in 
handling useless, excess weight. 





RELATIVE FUEL CONSUMPTION 
DIESEL FUEL AND GASOLINE 

















50-75% SAVING IN FUEL COSTS—on 
the L-75-B, a modern, simplified 
Diesel permits fuel cost economies 
of 50-75 %. On the L-40-37-30, where 
a very low investment is a tremen- 
dous factor, fuel cost economies can 
be had by using a Hesselman oil en- 
gine, of proved, established design. 


THE THEW SHOVEL COMPANY 
THE UNIVERSAL CRANE CO. 


ee pee 
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THE DIESEL LORAIN-75-B—aA 1% yd. unit which increases output 10%, cuts fuel 


costs 50-75%. One owner says: “We have operated the shovel 240 hrs. . 


. and 


have used 850 gals. of fuel oil, at a total cost, delivered on the job of $51 and I 
firmly believe we have at least 20% more power .. .”’ 











THE ORIGINAL 75—The famed 
French “75” of the World War 
stood head and shoulders above 
all other guns at that time. It had 
a maximum range of 6930 yards. It 
weighed 2657 lbs.—an average of 2.6 
yards of range per pound of weight. 





NOW AT 14 LESS WEIGHT, 14 GREATER 
RANGES—This modern, highly 
mobile, rubber-tired “75” mm. 
Howitzer shoots 9200 yds., weighs 
1880 Ibs.—or 4.9 yds. of range per 
pound of weight. Excavator 
designs and weights have also 
changed since the War. 
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LESS WEIGHT 


MORE CAPACITY 
PER POUND 
OF WEIGHT 


HIGHER SPEEDS 


LESS OPERATING 
COSTS 


GREATER PROFITS 














LORAIN 


LORAIN-40-37-30— 
Here are three small 
units of radically new, 
modern design. The 
L-40 is classedasa 
heavy-duty % yd. unit, 
built with power, 
strength, stability, as 
demonstrated by own- 
ers, to handle a ¥% yd. 
dipper on the toughest 
digging permissible for 
a heavy duty half yard 
unit. The quality of 
these units is equal 
or better than that of 
any excavator regard- 
less of size or price. 


7 
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Installation of Toncan 
Sectional Plate Arch 
reinforcing damaged 


concrete bridge. 





Toncan Iron Culverts 
and T yton Sluice Gates 
protecting a country 
estate from Spring 
floods. 


@ Contractors who expect to make money in 
1934 owe it to themselves to investigate the 
profit possibilities in Toncan Iron Culverts, 
Toncan Sectional Plate Pipe and Arches, and 
the Tyton Highway Guard. 


Toncan Iron drainage structures are the ac- 
cepted leaders in the field — easy to install, 
adaptable to every class of service and long- 
lasting in use. Their long life, proved by more 
than twenty-five years of service, is due to the 
inherent characteristics of the material of 


which they are made—Toncan Iron—an alloy 











BETTER , SAFER 
CONSTRUCTION 


in 1QD4 


of refined iron, copper and molybdenum hay- 
ing a rust-resistance that places it first among 
the ferrous metals, excepting only the prohib- 


itively costly stainless alloys. 


Tyton Highway Guard will bring a new 
measure of safety to highway travel. It com- 
bines simplicity of design, low installation cost 
and a resistance to impact that has proved a 


revelation in tests and in actual use. 


Full information on these products sent 


upon request. 


TONCAN CULVERT MANUFACTURERS’ ASSOCIATION * YOUNGSTOWN, OHIO 
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Tyton Highway 
Guard protecting 
curve on a Rhode 


Island Highway. 
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Uf these factors are right 
YOUR TRUCK COSTS 


¢ a4 ‘ 


@ It takes a good buyer to see all 
the pitfalls in truck selection. 


Many a truck that seems right on 
the basis of claims may be entirely 
wrong on the basis of facts. 


Reo has put its whole building and 
selling program on a FACT basis. 


To begin with, Reo trucks are prop- 
erly built and properly balanced. 
Each unit is designed to do your 
job according to its true Ability 
Rating (a rating system exclusive 
with Reo). 


There is no “doctoring” to make 
up for deficiencies. Power, gear 
ratio, load distribution, tire 


WW sizes—aill the factors that 
vm mean everything to long life 


WEIGHT VISTRIBUTIO aa 





a 


and low cost service—are balanced 
for maximum results. One feature 
is not emphasized at the expense 
of another. 


Reo goes still farther. It trains its 
truck salesmen to analyze hauling 
problems accurately and intelli- 
gently; to omit claims and stick to 
facts; and to— 


PROVE tothe buyer with the copy- 
righted Reo Truck Performance 
Gauge that his recommendations 
are correct. 


Reo Speedwagons and Trucks range from 1'%2 
to 6 Tons. Price Range — $595-32,595. 34 
wheelbases, 6's- 8's. 


Tractor- Trailer units from 15,000 to 32,000 
pounds, gross. All prices chassis f. o. b. Lan- 
sing, plus tax 


REO MOTOR CAR COMPANY 


LANSING, MICHIGAN 





aN 





The 1%2-2% Ton Reo 
Speedwagon 


595 


Chassis f. o. b. Lansing, plus tax 


Powered with the Famous 6-cyl. 
Reo Gold Crown Engine 


Check this great truck value against 
anything in the market. A real truck, 
with a real 6 cyl. truck engine and real 
truck parts throughout. 


Reo trucks are balanced to give excep- 
tional service in ALLphases of hauling. 


BUILT RIGHT —Only atruck with aGOLD 
CROWN ENGINE— BIG FOUR- 
WHEEL INTERNAL EXPANDING 
HYDRAULIC BRAKES—BIG, THICK, 
WIDE-FLANGED FRAME-—-COR 
RECT TIRE EQUIPMENT — REO 
LONG LIFE AND ECONOMY can be 
expected to stand the usage and deliver 
the miles you get from a Reo. 

SOLD RIGHT — Reo salesmen are trained 
to confine themselves to facts—facts aa 
disclosed by the Performance Gauge 
and the Reo system of Ability Rating. 


AND THEY LAST — There are Reo Trucks 
in operation todaythathaveseensteady 
service for 12 and 14 years. And the 
1934 Reo line is better than ever before! 


se] 





WRITE REO—or call in the Reo dealer. 
The Performance Gauge check-up will 
be applied to your problem without 
any obligation at all. 
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W; intry weather need never 
hinder blasting work 


The Public Works Program is under way. Throughout the winter months 
it will develop with strenuous activity. Ideal explosives are a prime requisite. 


ATLAS Explosives in varying strengths and kinds for varying jobs are 
produced for use under any temperatures which may be encountered 
under practical working conditions. Thawing should not be necessary 


when ATLAS is used. 


The same features of safety and control that apply in the heat of summer 
are present in very cold weather when these relatively non-freezing 
explosives are used. 

No Public Works Program need be delayed one minute because of difficulty 
in using explosives in cold weather—and there is an ATLAS Explosive for 
every type of work which may be undertaken 
during winter months. The ATLAS represen- 
tative will gladly consult with you about any 
special cold weather blasting problems. 








Especially convenient in cold 
weather— 







ATLAS ATLAS POWDER COMPANY 


ACCORDION FOLD A proper explosive for every blasting requirement 


ELECTRIC BLASTING CAPS WILMINGTON - DELAWARE 
Cable Address— ATPOWCO 





You can easily unfold the Accordion Fold with 
your mittens on, Handy, safe, convenient—and BRANCH ae a 

: > ; M De Colo ou on, c ei n, Mo. ansas 
no snarls to freeze your fingers while unwinding. mg ey Knoxville, Tenn.; Memphis, Tenn.; New Orleans, La.; New York, N. 


Norristown, Pa.; Patledsioh. Pa.; Pittsburg, Kansas; Pittsburgh, Pa.; St. Louls, Meo.; 
Tamaqua, Pa.; Wilkes-Barre, Pa 


TLAS 


EXPLOSIVES 
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Who wouldn't be 
proud of a BRIDGE 











one Se ee 
ARMCO ENGINEER 





Economical drainage  struc- 
tures need not be unsightly. 
When you need an attractive 
bridge, in a park, within a residential 
area, or along a highway where it will be 
visible from passing cars or railroad trains 
—why not consider an Armco MULTI 
PLATE arch structure like the one shown 
above. Naturally, you would be proud 
of it. Who wouldn’t? 

Armco MULTI PLATE can be designed 
in many ways or combinations. These 
arches can be erected upon substantial 
footings within a few days’ time by local, 
unskilled labor. They are strong and 
durable, too, because they are made of 
rust-resisting Armco Ingot Iron which in 
thinner gages has an unequalled record 


Triple Armco MULTI PLATE Arch bridge in Sharon Woods Park. of 28 yvears to date. 
Hamilton County, Ohio . : 
Send the coupon for our booklet on 


Armco MULTI PLATE, containing facts 
on installation methods, photographs 
and valuable engineering data. 


ARMCO CULVERT MANUFACTURERS 
ASSOCIATION e Middletown, Ohio 





TM< Please send me your 32-page booklet on Armco 


MULTI PLATE. 


MULTI PLATE | = 





lam an engineer contractor 
official student 
CM-1-34 
PageéS 
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30-FOOT PENS TOCKS 





Above—Located wear the dam site 
and erected especially for fabricating 
the giant penstock pipes, the Bab- 
cock & Wilcox plant is 100 per cent 
G-E equipped. Cranes supplied by 
Cleveland Crane & Engineering Co. 


Left—I anterior of boist bouse, show- 
ing G-E motors with magnetically 
operated service brakes, and large 
boisting drums equipped with G-E 
Thrustor-operated emergency brakes. 
The Thrustors used for this purpose 
are the largest ever built, assuring 
maximum safety. 





The world’s largest cableway will lower the penstock sections 
—some of which may weigh up to 1853 tons—to landing ledges 
600 feet below the canyon rim. Built by Lidgerwood, 
equipped with powerful G-E motors and safe, sure, semi- 
antomatic G-E control 


Fabricated, Inspected, Handled ... with G-E Equipment 





UILT entirely on the job . . . higher than an average 

house ... heavier than an ordinary locomotive—these 
massive penstock sections mark another major achieve- 
ment of modern construction skill. 


In a large factory building, erected especially for this 
work, the record-sized pipes are made from sheet-steel 
stock. First, a huge planer and a powerful bending roll 
trim and shape the heavy material. Both machines are 
G-E equipped. Next, heavy-duty cranes, motorized by 
General Electric, bring the parts together. Then welding 
equipment completes the work of fabrication. 


But the job is not yet finished—the sections must be 


inspected. G-E x-ray equipment examines every inch of 
seam to assure a flawless product. And then the final 
step—installation! For this work, the world's largest cable- 
way swings into action. It lowers the sections carefully— 
places them acurately. It, too, is powered and controlled 
by G-E equipment. 


Your own jobs may seldom demand such spectacu- 
lar use of electric equipment. Yet, even in the more com- 
monplace applications, G-E apparatus can provide many 
advantages, save you money. Why not investigate? 
There's a G-E office near you—or address General 
Electric, Dept. 6A-201, Schenectady, N. Y. A 


GENERAL ® ELECTRIC 
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Builders of River Locks are using 










ABOVE: Lock No. 1, 

Barren River, Ken- 

tucky. G. L. Tarlton 
Co., Contractors. 


BELOW: Lock No. 5, 
Mississippi River at 
Winona, Minn. S. 
M. Siesel Co., Con- 
tractors. 











ABOVE: Lock No. 3, Tennessee River. 
Stevens Bros.—Miller, Hutchinson Co., 
Contractors. 














RIGHT: Montgomery Isl- 
and Lock, Ohio River. 
Booth & Flinn Com- 
pany, Contractors. 









RIGHT: Lock No. 4, Mis- 
sissippi River at Alma, 
Wisc. Ouilmette Engi- 
neering & Contracting 
Co., Contractors. 


eae avrady § 


TO MAINTAIN WORK- 


ING SCHEDULES ...TO 
SPEED CONSTRUCTION 


Blaw-Knox STEEL FORMS for single or multiple lift locks are designed for quick adiustment to the varying wall 
thicknesses and shapes encountered in lock construction. 


PAID FOR BY CONSTRUCTION ECONOMY-—the use of Blaw-Knox Steel Forms means speed of con- 
struction, freedom from form troubles; a smooth finish—economies far in excess of the original cost of the forms. 

Blaw-Knox Engineering Service is at your disposal in connection with any concreting job—wall; tunnel; 
sewer; subway; bridge; lock; dam; sewage disposal plant; pier; aqueduct; etc. 


BLAW-KNOX COMPANY 


2086 Farmers Bank Building + Pittsburgh, Pennsylvania + Offices in Principal Cities 


BLAW#K NOX 





CONSTRUCTION METHODS—January. 1934 Page 67 








McGRAW-HILL 


for Civil Engineers 
and Construction Men 


1. Mead—HYDRAULIC MACHINERY....... erry. $4.00 


This book is planned for the use of engineers interested in the selection, instal- 
lation, operation or maintenance of hydraulic machinery, 
Consideration is given to all factors that influence the successful 
use of this machinery, including comparison with other available methods 
of getting the work done, and with special attention to the problem of small 
396 pages, 6x9, 202 illustrations, 41 tables. 


design. 


plants. 


2. Kirkkham— 
STRUCTURAL ENGINEER- 
ING “se eee oeeeeeeee ccoc cee 


A self-explanatory manual of structural en- 
gineering for practical men. Simply expressed 
clear, and complete, it presents a thorough 
treatment of the principles and practice of 
structural work. In this edition the chapters 
on Highway Bridges and High Buildings have 
been rewritten and other changes made bring 
ing the book up to date. 2nd edition, 759 
pages, 6x9, illustrated. 
3. O’Rourke— 
GENERAL ENGINEERING 
HANDBOOK ...........- . $4.00 


Compact, practical handbook presenting the 
fundamental data of all engineering practice. 
Here the civil engineer will find not only the 
boiled-down essentials of his own field. but 
also those of mechanical engineering, electrical 
engineering and engineering mathematics 
Gives specific facts and essential formulas ar- 
ranged in best form for quick reference and 
easy use. 921 pages, illustrated, 5x7%. 


4. Ketchum— 
DESIGN OF STEEL MILL 


BUILDINGS .............$6.00 


New revised, and enlarged fifth edition of a 
standard treatise on all phases of the design 
of steel mill buildings and the calculation of 
stresses in framed structures. Now includes a 
chapter on calculation of stresses in stiff 
frames by moment distribution, new descrip- 
tions and designe of typical structures and up- 
to-date specifications. 632 pages. 6x9. illus- 
trated 
5. Sabine 
ACOUSTICS AND 
ARCHITECTURE .........$3.50 


Examines and interprets the results of recent 
scientific study of the problems of control of 


See the books FREE 
Pay for them 
while you use them 


Any of these books may be exam- 
ined for 10 days free. Just send the 
coupon indicating which books you want 
to examine. Pay for or return the books 
only after you have looked them over 
carefully. In addition, they may be paid 
for in easy monthly installments, pro- 
vided that no payment is less than $3 
and the total amount is paid in six 
months. There is no extra charge for 
this installment privilege, and the books 
may be examined before you pay one cent. 
Take advantage of this liberal offer. 
Send this coupon now. 
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BOOKS 


rather than its his 





Share the results of others’ 
experience, experiments, 


OWADAYS. when men have 

to know more and do more, 
not only to get jobs, but to 
keep those they have, books are 
more than ever a necessary part 
of the technical man’s equip- 
He needs the quick route 
—through the other man's ex- 
perience, as found in books— 
to refresh his knowledge of 
theory, master new subjects, im- 
prove his technique, get the 
quickest grasp on the newest 
and most important advances in 
field. 
are this kind of success tool— 
real job insurance. 
plan to invest a few minutes a 
day in some of those listed 
below? 


ment. 





practice 





McGraw-Hill books 


Why not 





sound in building. Considers both the nature 
of sound and the theoretical aspects of acous- 
tics and practical problems in reverberation 
control as related to the shape, size, equip- 
ment, etc.. of buildings. 334 pages, 6x9. 
illustrated 


6. Urquhart and O’Rourke— 
STRESSES IN SIMPLE 


STRUCTURES............$3.50 


Thoroughly revised second edition. Covers 
fundamentals of stress calculation in simple 
structures, with attention to both graphical 
and analytical methods. Among the new ma- 
terial in this edition are chapters on the three- 
hinged arch, treated both graphically and 
analytically for both roof and bridge arches. 
and on deflection. 339 pages, 6x9, illustrated. 


7. Kirkham— 
HIGHWAY BRIDCGES— 
DESIGN AND COST .......$4.00 


Covers analysis, design and cost of modern 
highway bridges. Based on latest practice of 
U. S., State, County and City engineers. Em- 
phasizes methods that obtain satisfactory re- 
sults in the shortest time, without sacrificing 
attention to fundamental principles of me- 
chanics. Suggests many details not in general 
use, in addition to standard practice. 395 
pages, 6x9. illustrated. 


8. Pence and Ketchum— 


SURVEYING MANUAL ....$2.50 


New fifth edition of thie widely used field 
manual on the principles and practice of sur- 
veying. This flexible, pocket-size book de- 
scribes clearly and thoroughly use of survey- 
ing instruments, practical methods of making 
surveys, methods of computing, keeping of 
accurate and serviceable field notes, etc. 363 


9. Fairman and Cutshall— 


GRAPHIC STATICS .......$1.75 


A short, interesting book on the fundamental 
principles of graphic statics, illustrated by apt - 
problems, solutions and diagrams. Demon- 
strates the value of the graphical method of 
dealing with the effects of forces on bodies in 
equilibrium. 145 pages, 6x9, illustrated. 


10. Freeman— 
EARTHQUAKE DAMAGE AND 
EARTHQUAKE INSURANCE $7.00 


A study of earthquakes and earthquake dam- 
age, with especial reference to the United 
States, from the point of view of structural 
improvements which will make buildings 
earthquake-proof and permit greater insurance 
coverage at rates lower than those now pre- 
vailing. 904 pages. 6x9. illustrated 


1l. Field— 
INTRODUCTION TO ARCHI- 


TECTURAL DRAWING ....$2.50 


An inspiring introductory book for the begin- 
ner in Architecture and Architectural Drafting. 
Explains the graphic methods of representing 
the elements of a simple building, including 
floor plans, elevations, vertical sections and 
large scale details. Thorough and practical 
in treatment. 103 pages, 9%x12%. illue- 


trated 
12. Babcock— 
VALUATION OF REAL 
EES Cesc cvcccoces .. -$5.00 


Presents an original and workable technique of 
realty appraisal. Gives seven basic methods 
of valuation, illustrated by 105 workable ex- 
amples of appraisal p ure. For contrac- 
tors, architects and engineers, offers a com- 
plete technique on building economics, and 
describes procedure by which housing projecte 





ry 
pages, illustrated. are tested. 604 pages, 6x9. illustrated. 
McGraw-Hill Book Co., Inc., 330 W. 42nd St... N.Y. ¢ 
Send me the books checked for 10 days ecxXanunatnn Of approval In 10 days | will send $4.00, plus a tew ¢ 
ems tor postage and deliver ind $3.00 monthly thereafter until the books | want are paid for 1 will return 
books not wanted postpaid (We pay postage on orders accompamed by remittance of first imstalimen 
1 Hye in Mach $4‘ ) Highway Bridges $4 ( 
) Structural baginec $ ‘ ) Surveying Manual $ 
} Creneral Engineering Hand Book &) ’ Graph Stats. $1) 
) t a ) re oar } 
' \. Chins ob Seed 20 Belden 6 ‘ bar hquake Damage and karthquake Insurance 
} ea 
Acoustic and Architect $ ) Introduction to Architectural Drawing, $2 % 
) Scresses om Sample Struc cure $ ' Valuation of Real Estate $5.06 
Na 
Aci 
( aty » ‘ mh 4 F-( M 34 
(Boos appreor nw d \. amd Canada 
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a 
H GOING? 
You bet it is! But 
not too tough for the 


LE TOURNEAU 
BULLDOZER 


This Bulldozer went thru months 


rA T *L4 


of grief on this highway contract, 


because, like all LE TOURNEAU 








equipment, it was built to stand 


the punishment 


. 
Let the LE TOURNEAU engineering service help you on your problems. 


R. G. LE TOURNEAU, INC. 


Wilson Way at Roosevelt Descriptive folders of our Complete 
Stockton, Calif., U.S. A line of Heavy Earth-Moving Equip- 
Cable Address “BOBLETORNO ment mailed on request 


“ ~ “% x 
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; ? a ~~ LeP 


ees « ~ _— 





yA DL NORE OURO ONUNOEL | COOH NCBU UDO DEN #444 UUA4 A O44 dbGd MAO AdEI LA MALU LLLI ALY 
GUINAND& GALLET TIMERS 





Pe «  / ate 3 
KU y 


A REAL IMPROVEMENT 
in ROAD FORMS: 


yd 








LOOK AT THIS JOINT! 


Of ¥,” high carbon steel, 2” longer 
than most joint plates, completely 
telescoped with top rail for rigid 
alignment. Angle extends 142” for 
easy hammering, eliminates 90 per 
cent of plate “brooming™ and 
breakage. 


WRITE FOR PRICES 


THE JAEGER MACHINE CO. 


800 Dublin Avenue Columbus, Ohio 

















iy : 

GUINAND and 

GALLETTIMERS are = = 

the World’s Standard for Accuracy i 


aoe 


Jules Racine & Co 


= 

i 

20 W. 47th St., New York ; 
! 

i 

| 

| 


Please forward catalog CM2 showing 
Timers for Roadwork 





Nome__— —E 


City — 





Address 


HUOOUROELEDEDO OUND AN ANONONOEDEDOGUOOONENEOBEDOVEDU HO OOEDONOURODEDEDONH EN ONUEVOON IT HUON EO TDEDEOUODONONONOODEDEWNUUDONODELOOUAUONENDODOOLODENONOOAODEDEOOODONOONEADEDONLEDOOONOEDNTSUEOTONbONOEDEODE DOO bOOE DODO NDELONEOODOOL SOON EDEGOMe OO NauONOEOTT 
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They Get the JOBS 


. . that’s why JAEGER TRUCK 
MIXERS Outsell All Others 


Because they offer every facility 
for the faster delivery of better 
concrete (“Dual-Mix” action, 1-man 
chute, dual controls, rapid accu- 
rate water tank and patented dis- 
charge) Jaeger Trick Mixers get 
most of the jobs, serve them at 
lowest cost, and continue to out- 
sell all other makes. Sizes 1 to 5 
cubic yards. 





Qneut Saves Minutes ; | 


Write for details, prices. on Every Trip. 


THE JAEGER MACHINE CO. Comoe one 
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CLYDE SALES COMPANY 


Duluth, Minnesota 
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LOWEST HANDLING COST with 
BAY CITY SHOVELS — CRANES — DRAGLINES 





ONE YARD BAY CITY ON HEAVY-CUT, STATE HIGHWAY JOB 
This Machine, with chain crowd, frictionless (New Departure) 
Bearings and Bay City modern design handled an average of 100 
yards per day MORE than a —— 14, yard machine on the 
same job and same working itions. 

Bay City Builds Sizes as Follows 


¥%q yd. Tractor Shovel ¥, yd. Standard Model 42 

Yq yd. Heavy Duty Model 27 ¥, yd. Heavy Duty Model 52 

\ yd. Standard Model 30 1 yd. Special Model 52 

', yd. Heavy Duty Model K-2 1 yd. Heavy Duty Model 62 
114, yd. Special Model 62 


MODERN DESIGN 
Honestly Advertised — Fairly Priced 
—FOR 20 YEARS — 
Builders of Dependable Shovels — Cranes — Dredges 


BAY CITY SHOVELS, Inc. U2 


BAY CITY, MICH. a 
Member— Shovel, Dragline and Crane Institute wt bo ove naet 
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FROM 
NOW ON.. 


BUSINESS WEEK says — “The stimulation of public 
works payrolls will be felt in many regions with cumu- 
lative force from now on.“ 


~ 


FROM NOW ON the construction industry forges ahead, 
stimulating and creating business and employment. In 1934, 
construction offers a live, active market. The PWA is gath- 
ering momentum and a back-log of almost 700 million dollars 
of 1933 capital assures a new market that will top all others. 
Both public and private construction will be up in 1934. 


FROM NOW OWN engineers and contractors are cutting 
down the interval between getting a contract and getting 
to work. A recent survey of contract lettings shows that 
90°/, of those answering our query were on the job, in action 
within a week. 8°/, did not wait for formal notification of 
contract awards before "moving dirt". These engineers and 
contractors are keener than ever on what is available in the 
way of new cost-saving equipment and materials. 


FROM NOW ON manufacturers of equipment, materials 
and supplies used in any or all branches of the industry who 
tell the engineers and contractors of their cost-saving con- 
struction equipment will profit by 1934 construction activi- 
ties. During the past year or two, manufacturers have gone 
far in developing new products and in improving old ones. 
Now, with an eye to maximum economy, engineers and con- 
tractors are ready to use them on the proving ground of 
experience to replace worn out plant and models. The time 
has come to launch these new products aggressively to 
develop the 1934 market. 


FROM NOW ON Engineering News-Record and Construc- 
tion Methods will continue to be the dominant publications 
in the civil engineering and construction industry. They will 
continue to live for their industry, rendering a vital editorial 
service and leadership. They will continue to interpret the 
news and progress of the industry, bringing to more than 
45,000 readers up-to-date, authoritative articles on engi- 
neering design and construction methods. By virtue of this 
they will continue to be the dominant advertising media, 
offering manufacturers 100°, paid A.B.C. circulation, prac- 
tically non-duplicating coverage, lowest cost per thousand 
of circulation; heightened reader interest and a penetration 
of worthwhile units not found in any other combination of 
two publications. 


Before deciding your 1934 advertising program consider 
these publications as a backbone to your selling campaign. 
Compare circulation, editorial caliber, recognition and read- 
ership. Or let our representatives talk it over with you in 
detail. 


LR. 
s-==- CONSTRUCTION METHODS 


330 West 42nd Street, New York 
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3 Billion Dollars 
for Construction 


Will you get your share? 

HE long-promised activity, stimulated by the 

$3,300,000,000 appropriation for public works construc- 
tion, is beginning to be felt. And the starting gun is setting 
off thousands of construction men to the greatest business- 
getting efforts of several years. Under these conditions, can 
you afford to take things as they come? Can you afford to 
ignore any means that will help you to bid closer, to do a 
better job, to make the most of any opportunity? 

These two standard books 
by G. UNDERWOOD, Construction Engineer 
answer 98% of your questions 
on up-to-date construction problems 


ESTIMATING 
CONSTRUCTION 
COSTS 


630 pages, 6x 9, 443 charts, 

36 illustrations, flexible, $6.00 

HIS book provides a simple chart system that gives construction 
costs at a glance and takes long and tedious headwork out of 
estimating. Over 400 of the charts are given in ready form for handy 
use, and cover the estimating of transportation, labor and material 
costs for all kinds of construction work. The book also presents a 
complete model estimate for a typical small building, together with 
a step-by-step description of the methods followed in making it. 


STANDARD _ ae 
CONSTRUCTION | Stan, | 
METHODS | <a 


Second Edition 
490 pages, 6 x 9, 4422 illustrations, 
flexible, $5.00 








UNDERWOOD 





ERE is a manual of actual construction methods— methods that 

are used every day by practical engineers, superintendents and 
others upon whom rests the responsibility of getting things done. 
Cover construction methods thoroughly—from first steps in organi- 
zation and equipment to pipe work and painting—from excavation 
and pile driving to roofing and plastering. In this latest edition 
everything is brought up to date, to cover new problems and new 
developments in methods and equipment in the building industry. 


Don't let matters lag. Use every possible means to prepare 
for business recovery. Arm yourself with the help these books 
can give. See them 10 days on approval. Send this coupon now. 


j ON-APPROVAL COUPON 


' 
we 
th 











Send me the books checked below for 10 days’ examination subject to approval or 
return. Within 10 days of receipt I will pay for books, plus a few cents for 
postage and delivery, or return books postpaid. (We pay postage on orders accom- 


B panied by remittance.) 
5 
H 0 Underwood—Estimating Construction Costs, $6.00 
C] Underwood—Standard Construction Methods, $5.00 
Name 
Address 


City and State 


Position 


Company (M-1-4) 





(Books sent on approval in U.S. and Canada only.) 
- —=— - _——s<-]8- 





Page 7I 








Right Now.... 


There's something new in 
















“Change” is the big word today. Change in politics, economic 





set-ups, business and industry. Change is burying last year’s busi- 













ness ideas and methods— giving birth to new and better ones. 


Production is changing with new machinery, new methods, new 





materials taking the place of the old. Distribution is changing with 


new uses and markets, new sales and competitive rules and methods. 


The companies that expect to keep pace 
in days like these must be on their toes, 
must know what’s going on today, must 
be prepared to take advantage of every 


new and better way of doing the new jobs. 


The best way to do this is by having 
your business paper keep you and your 


staff in touch regularly with the situation. 





McGRAW-HILL PUBLISHING COMPANY, Inc. 
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your field . . . Will you hear of it in time? 


Put Yourself and Your Company 
on a “Keep Alert” Program 


No half-hearted, occasional reading will do it. For today’s 
progress isn’t occasional—it’s moving constantly with almost 
dizzy speed. It calls for a constant program of alertness 
along these lines:— 


(1) Keep up with all the latest developments in your 
own profession, business or industry by reading 
regularly the leading paper in your field of endeavor. 


(2) See that your department heads read regularly publi- 
cations pertaining to their own jobs, whether in 
management or operation, production or mainte- 
nance. (See list of Publications opposite.) 


(3) Ask to have a McGraw-Hill representative explain 
the various editorial features and services of the 
publications. 


(4) Keep in touch with the McGraw-Hill Book Com- 
pany for the latest treatises on business and technical 
subjects. 


McGraw-Hill Publications and McGraw-Hill books form 
the clearing house for new ideas in almost every field. Study 
the list on this page. Ask yourself frankly which ones you 
ought to be reading, which ones your department heads 
ought to have. Send for the McGraw-Hill Book Catalog, 
and make sure you're not missing any information that can 
help you in your business. 


These magazines and books belong on your “required 
reading list’ just as much as your daily paper. Read them 

. see that your staff reads them . . . keep your company 
alert. For the company that’s alert today will be among 
those present tomorrow! 


Mail the Coupon Today! —» 


American Machinist . . . for machin- 
ery and metal product manufacturers 
. . . business and technical magazine 
of the metal-working industries. 


Aviation . . . covers all business and 
technical developments in private and 
industrial flying, including produc- 
tion, operating, and maintenance. 


Bus Transportation . . . for executives 
of transportation companies operating 
and maintaining buses in common 
carrier service. 


Business Week . . . gives the busy 
executive all important and significant 
business news in one publication . . . 
quickly . . . accurately .. . tersely. 
Chemical and Metallurgical Engi- 
neering . . . for the chemical engi- 
neer . . . covers production, technol- 
ogy, marketing, finance, economics, 
and management. 


Coal Age. . . devoted to the operat- 
ing, technical and business problems 
of mining and marketing coal. 


Construction Methods . . . an illus- 
trated review of current field practice 
and equipment used in all general 
and special construction activities. 


Electrical Merchandising . . . serves 
the electrical appliance trade . . . 
electrical retailers and wholesalers . . . 
helps them become better merchants. 


Electrical West . . . serves the spe- 
cific interests both of engineering and 
of selling in the electrical industry of 
the eleven Western States. 


Electrical World . . for electrical 
engineers . . . weekly business and 
technical coverage of electrical indus- 
try activities, including all phases of 
generation, distribution, and utiliza- 
tion of electricity. 


Electronics . . industrial design, 
engineering and manufacture of sedie. 
sound, and communication equip- 
ment. Features new applications of 
electronic tubes. 


Engineering and Mining Journal .. . 
complete and authoritative technical 
and market publication of mining, 
milling, smelting and metal refining 
industries. 


Engineering News-Record . . . lead- 
ing weekly —_—- of civil engi- 
neering and construction, covering 
news and technical performance. 


Factory Managemeht and Mainte- 
nance .. . all phases of plant opera- 
tion . . . management, production 
and services including maintenance of 
electrical and mechanical equipment. 


Food Industries . . . production, ope- 
ration, engineering, and distribution 
in food manufacturing and processing 
plants of all kinds. 


Power . . . every phase in the pro- 
duction and transmission of power in 
any form, including all prime movers, 
and auxiliary equipment. 


Product Engineering . . . for engi- 
neers and executives who create, de- 
sign, and develop machinery and 
““engineered”’ metal products. 


Radio Retailing . . . home entertain- 
ment merchandising . . . for retailers 
and wholesalers of radios and allied 
products, and their service men. 


Textile World . . . business and tech- 
nical, edited generally for the textile 
industries, and specifically for cotton, 
wool, silk, rayon, knit goods, and 
processing. 


Transit Journal . . . engineering and 
business magazine of local transpor- 
tation, electric cars, rapid transit, 
buses, trolley buses, and taxicabs. 


me with the first issue. 


McGRAW-HILL PUBLISHING COMPANY, Inc., 
330 West 42nd Street, New York, N. Y. 


Please enter my subscription to the following publications and bill 


or please send me, without obligation, the material checked below 


[J Sample copies of the following publications 











NEW YORK * BOSTON * PHILADELPHIA * WASHINGTON » GREENVILLE 
CLEVELAND - DETROIT - CHICAGO - ST. LOUIS - SAN FRANCISCO - LONDON 
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[] Descriptive folder of all McGraw-Hill Publications 


[-] Catalog of McGraw-Hill Books 
| Bice sicenensicsipiencnnientbiniiininntinitiiiicniie 
TITLE 

! IE, iicitisiinteinncnrntannininnniniienis 
FT ictsccsrctcsciassiinmmesstionunnenionnsins 





























. . 
EMPLOYMENT :*BUSINESS , OPPORTUNITIES . EQUIPMENT-—USED or RESALE 
UNDISPLAYED—RATE PER WORD INFORMATION DISPLAYED—RATE PER INCH: 
Positions Wanted, % cents a word, minimum Box Numbers in care of New York, Chicago, and 1 inch seats tener in tect dois o-0.se vac 
$1.00 an insertion, payable in advance San Francisco offices count 10 words additional 2 © 3 inches ... . 5.75 an inch 
(Sec. © on Box Numbers.) in undisplayed ads i i: “== SaRnpe $5.50 an inch 
Positions Vacant and all other classifications 10 Discount of 10% if one payment is made in Other spaces and contract rates on request. 
cents a word, minimum charge $2.00. advance for four consecutive insertions of un- An advertising inch is measured vertically on one 
Proposals, 40 cents a line an insertion displayed ads (not including proposals). column, 3 columns—36 inches—to a page. 
cory FOR NEW ADVERTISEMENTS RECEIVED UNTIL FRE. SRD FORK THE FEBRUARY ISSt b 
2. . 
se : 
BOUGHT LIST YOUR PILING 
SOLD WITH WEMLINGER 
RENTED For resale or rental. No charges untess sold or rented. 
NEW YORK. N.Y. (Main Officers CHICAGO, ILL PHILADELPHIA, PA. CLEVELAND, OHIO 
wo Filth Aven 228 No. La Salle St 1015 Chestnut St 409 Union Hidg. 
RICHMOND. VA NEW ORLEANS, LA ST. LOUIS, MO HOUSTON, TEX LOS ANGELES. CAL. SAN FRANCISCO, CAL. 
Hide 2e44 Santa Fe Ave 1252 Nearst Bidg 


1708 1722 lew So Pan Ametican Bids 





+) Washing 






tom Hive 


923 Shell 








Mixer For Sale 
RANSOME No. 56S, 2 yd., complete with Batch 
Hopper and Measuring tank. Electric Powered 
Excellent Condition Price $2,475 
Also good NORTHWEST & UNIVERSAL CRANES 
at attractive prices 
MASON & HANGER CO., ING 
Engineers G Contractors 
$00 Fifth Avenue — New York City 





® HYDRAUGER ® 


MODERN HORIZONTAL BORING MACHINE 
For Underground Installation of Pipe and Conduits. 
Avoids damage to costly pavements and saves time 
Send for Bulletin 

HYDRAUGER CORPORATION, Lp. 


343 Sansome Street San Francisco, California 








SUBMARINE METAL 
CUTTING and WELDING 
Complete apparatus, skilled operators for any 
divable depth. 24 hour service 


UNDER-WATER METAL CUTTING CORP 
17 Battery Place, New York Cuty 








For Sale at a Bargain 
1—Model No. 60, 1929 Caterpillar Tractor equipped 
with Highway Winch and Towing Device 
i—Model No. 60, 1931 Caterpillar Tractor equipped 
with a Highster Winch and Towing Device 
1—20-gal. Hilliard Oul Reclaimer 


Hoth af theee tractors are om perfect condutrven, taming only been 
weed on (wo emall pohea 
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Find what you are looking for? Uf 
this or other advertising in this 
issue does not supply the informa- 
tion wanted, of products or services, 
write 


$ 


*~ 


CONSTRUCTION 
METHODS 
330 W. 42d St, New York, N. Y. 


7 


e 





If you deal in 
Used Machinery 
Material or 


. 

Equipment 

be sure your name appears in the | 
NATIONAL list now being compiled for 

the distribution (free) of information you 
will find both valuable and interesting. 
(No charge of any kind for listing.) Send 
full details—name, address, officers, type 
of used items handled, whether from 
stock, as trade-ins, as a broker, etc. 





Departmental Advertising Staff 
McGraw-Hill Publishing Company 
330 West 42nd St., New York, N. Y. 











10 Weet 42nd St. New York City 





ALPHABETICAL. INDEX TO ADVERTISERS 





Adams Co., J. D 

Acroil Burner Go 

American Cable Co 
American Hoist & Derrick Co 
American Steel & Wire Co 
Armco Culvert Mfrs. Assn. 
Atlas Powder Company 
Austin- Western Road Mchy. Co. 
Barber-Greene Co. 

Barrett Company 

Bay City Shovels, Inc. 
Blaw-Knox Company 
Bucyrus-Erie Co. 

Chain Belt Co. 

Cleveland Tractor Co 

Clyde Iron Wks 
Ensign-Bickford Co 

Euclid Road Mchry. Co. 
Firestone Tire & Rubber Co. 
General Electric Co 
Harnischfeger Corp. 


Inland Steel Company 





This index is published as a convenience to the reader. Every care is taken to make it accurate, 
but Construction Methods assumes no responsibility for errors or omissions. 
2nd Cover Pre TTP ERECT TROT TOTO T ET TO eee 69 
10 Do 5b ine + 6 44 unde Seeunee'ed 4th Cover 
14-15 rE Ss dc hae bee eeeawaudie oc 69 
13 Link-Belt Company 19 
3rd Cover McGraw-Hill Book Co. .................. 68-71 
65 Pe er ccc chet sekewedavendseveete 60 
64 Novo Engine Company .... 59 
56 Ohio Power Shovel Co. ............. 16 
17 POS nos seaseewanss 63 
57 EE 0h 6s 1044s SER RRR ke dd 660 sexdebeanevae 74 
70 ET cc cuhn<dheewadle et.s «sss ov600cmeceade 38-39 
6, 67 Thew Shovel Co. 61 
11 eee Gee Ms FA, ong ccc ccc cccces 62 
55 a tL ee eae eee es 00d oneal 20 
58 ee ce Ls ceed dae apa ctl oboe ee 61 
70 
12 SEARCHLIGHT SECTION 
5 Classified Advertising 
7 USED AND SURPLUS EQUIPMENT 
66 Hydrauger Corp., Led. .... 74 
9 et eC PUTTTETLT TET TTTTTe 74 
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The TICER TRADE MARE be o cymbal 
of Stremgth cad Mepradsbility 

THE MARK FOR CENUINE 
AMERICAN WIRE ROPE 




















STANDARD OR SPECIALL 
bee: 


>>> THE RIGHT ROPE IS AVAILABLE 


Wu EN an out of the ordinary task for wire _ tability of our facilities and service to best 



















rope presents itself—when record size or un- meet every need—regardless of the job to be 
usual application is needed— it is only natural § done. The exceptional quality and service that / 
for industry to call upon this organization for has made American Steel & Wire Company 
an efficient and economical solution. The Wire Rope the largestsellingbrandinthe world 


ropes illustrated above demonstrate the adap- —is placed unreservedly at your disposal. 


AMERICAN 


STEEL & WIRE COMPANY 


WIRE ROPE 


1831 gee | 
AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago SUBSIDIARY OF UNITED J&g\ STATES STEEL CORPORATION Empire State Building, New York 
94 Grove Street, Worcester AND ALL PRINCIPAL CITIES First National Bank Building, Baltimore 
Export Distributors: United States Steel Products ‘ ny, New York 

















Pacific Coast Distributors: Columbia Steel Company, Russ Bidg., San Francisco 
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KOEHRING WHEEL DUMPTOR 


ww. &. ¢ MUD-JACKS 
Houling Oumping Spreading 


For Raising Sunken Concrete Slob 


KOEHRING SHOVELS — CRANES — DRAGLINES — 5 , 
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KOEHRING 27-E PAVER KOEHRING CONSTRUCTION MIXERS 
Autocycle Operation 325 - 7S 105 145 28S 


; 


Koehring Equipment has in the past embodied those features Cost and with the Absolute Minimum of Operating Delays. 
of advanced design and construction which have merited the As the 1934 construction season opens, Koehring offers 
classification which has been given it by the contractor and equipment which is still further advanced in design and 
his operators. Koehring Equipment has been recognized as construction. Koehring Equipment is offered for the con- 
Heavy Duty, High Production machinery that can be counted sideration of men who believe that it is the ultimate, and 
upon to go on the job and operate at the Lowest Possible not the first cost, that counts. 


KOEHRING COMPAN YRS 
MILWAUKEE Division of National Equipment Corporation WISCONSIN Vans 
January, 1934—CONSTRUCTION METHODS r 








